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APPENDIX A
CLIMATIC DATA

A.1 INTRODUCTION

The following section presents climatic data for the
region centered around Gratwick-Riverside Park. Data for
the Niagara Falls, New York area was obtained from the U.S.
Department of the Air Force, Weather Squadron located at
the Niagara Falls International Airport. Included are
precipitation, temperature and wind data for the period
June 1, 1951 through December 31, 1987. Additionally,
climatic data for the Buffalo area was obtained from the
National Climatic Data Center, Ashville, North Carolina as
recorded by the National Oceanic and Atmospheric
Administration at the Buffalo International Airport. These
data were utilized for the hydrologic evaluation of the
Gratwick-Riverside Park site.



A.2 CLIMATIC DATA FOR NIAGARA FALLS INTERNATIONAL AIRPORT
NIAGARA FALLS, NEW YORK




FROM: DEPARTMENT OF THE AIR FORCE 4 January 1988
OL-B, Detachment 8, 26th Weather Squadron (MAC)
Niagara Falls IAP, NY 14304-5000

REPLY TO ATTN OF: Mr. Michael G. Berg (236-2393)
SUBJECT: Weather Information for the Period June 1, 1951- December 31, 1987.

TO: Ms. Amy M. Monti

URS Consultants, INC.

570 Delaware Avenue

Buffalo, New York 14202-1207 (716-883-5525)

I have attached the information you requested regarding mean annual precipitation,
mean annual temperature, maximum monthly precipitation, 24 hour maximum
precipitation, maximum and minimum temperature and wind information for

the period June 1, 1951- December 31, 1987. Also attached is the daily
precipitation values for the month of December 1987. However, the recipient

is advised that the Air Force will not assume legal, financial, or moral
responsibility for the data provided. If you have any questions about this

data, please feel free to contact me at the above number.

ﬁ?i%gél G. Befgg'/%azfgy/ cc: Det 8, 26WS

Supervisor

RECEIVED
URS COMPANY

JAN 81988

JOB#__ 335149




MAXTIMUM AND MINIMUM TEMPERATURES BY MONTH FOR THE
PERIOD JUNE 1, 1951 - DECEMBER 31, 1987
(degrees Farenheit)

Max/ Min
January 57 / -16
February 64 / -17
March 79 / -8
April 84 [/ 12
May 92 / 29
June 93 / 33
July 95 / 46
August 93 / 40
September 96 / 30
October 84 [/ 23
November 79 / -2
December 71 / -8

WIND INFORMATION FOR THE PERIOD
JUNE 1, 1951 - DECEMBER 31, 1987

The prevailing wind direction for the period was out of the southwest
and average wind speed was 9 knots.

MEAN ANNUAL TEMPERATURE BY MONTH FOR THE
PERIOD JUNE 1, 1951 - DECEMBER 31, 1987
(degrees Farenheit)
January 24
February 26

March 34
April 47
May 57
June 66
July 71

August 70
September 62
October 52
November 41
December 31



MEAN ANNUAL PRECIPITATION BY MONTH FOR THE PERIOD
JUNE 1, 1951 - DECEMBER 31, 1987 (in inches)

January - 2.50
February - 2.34
March - 2.60

April - 2.90
May - 2.90
June - 2.80
July - 2.70

August - 3.70
September - 3,20
October - 2.90
November - 3.20
December - 3.10

MAXTMUM MONTHLY PRECIPITATION BY MONTH FOR THE
PERIOD JUNE 1, 1951 - DECEMBER 31, 1987 (in inches)

January - 4.60
February - 4.50
March - 5.00
April - 4.70
May - 6.50

June - 4.90
July - 5.80
August - 9.00
September - 7.90
October - 4.97
November - 7.54
December - 4.76

24 HOUR MAXIMUM PRECIPITATION BY MONTH FOR THE
PERIOD JUNE 1, 1951 - DECEMBER 31, 1987 (in inches)

January - 1.40
February - 3.10
March - 2.30
April - 1.60
May - 1.90

June - 2.50
July - 2.00
August - 3.20
September - 4.40
October - 2.40
November - 1.66
December -~ 1.30



DAILY PRECIPITATION FOR DECEMBER 1987

December T= Trace

1) .03
2) T

3) .11
4) .04
5) .04

23) .03
24) .02
25) .17
26) .01
27) 0
28) .09
29) .09
30) T
31) T



A.3 CLIMATIC DATA FOR BUFFALO, NEW YORK
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LOCAL CLIMATOLOGICAL DATA

1987 ANNUAL SUMMARY WITH COMPARATIVE DATA '
BUFFALO,
NEW YORK
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NORMALSD MEANS.

BUFFALO. NEW YORK

AND EXTREMES

LatyT 5 INGITUDE B £agTEay PEECRR
TEMPERATURE °F : |
R v s 39 0 5441 553 755 8021 1820 714
e Mooimun s 3203 4803, 3540 512 338 32.7
R :3'3 3540 35 1 b0 3.7 8.3 Az
- 14 3 39 3
353 | 1348 3
4 a3 38 2
345 | 1982 53
NORMAL DEGREE DAYS: ) )
deating ibase 53771 2570 113 332, 3381 234 33 25 az3 72 12z
lociing ibase 53°7: G 2 3 S 8 82 i85 45 43 Z < 2 47z
% OF POSSIBLE SUNSHINE | 44 3 38 28 22 33 53 58 24 35 20 3 kS 23
MEAN SKY COVER [tenths! | A o ) . i i
Sumrise - Sunset 24 3.2 2.2 7.5 [ 5. 5.0 5.2 5. d = 3.3 2= <
MEAN NUMBER OF DAYS:
Sunmise to Sunset _ i .
c LIS 2 3.8 3.0 7631 5.3 5.8F 5.4, 5.3
28] &2 330 757 8.0 3.74 11847 13.00 1180 231 8.3
240 2331 20071 1974 17.04 5.7 12.31 11.0) 12.41 3.8 5.2
240 2020 6.8 1610 1431 12,30 104 3.3] 0.8 110 5| 303 % B
4 754 3.4 2.7 0! 0.« 0.0 000 S0 ool ¢ 3 50 R
440 0,20 C.zi 1324 2.3 5.2 571 s 3.8 z 13 ol
aaf vsl sl 25! 2230 2.4 130 03l o3 1 3 3 : -
270 0.6 o0l 0.0 0900 0. 0.6 120 047 0.xi 0.0, 2.2 o
270 8.4 =7 7.2y 070 ¢l 09| 0ci 0.0f C.ol 0.5, 2.2
370 28310 2570 2410 1w66] 0.7 0.6 6.0f o0 0.xf 3.3 147 330
27) 2.4 et 0.2] oo o 9.0 0.0f o0.0) o0} 0.0 0.2 ER
AVG. STATION PRESS (mb) | :51389.21931.41389.71389.0/989.01989.3{990.2991.71392.1 /992,739 & 3303 EE T
RELATIVE HUMIDITY (%)
dour 51 27 78 73 78 75 75 20 83 33 20
Sour 07 icai Timenl 21 73 30 30 77 75 78 33 34 32
Wgur 13 -°€@ omell o7 73 70 56 58 55 35 58 50 55
SO 270 77 75 73 54 82 80 57 72 73
PRECIPITATION {inches!: i
Nater fguivaient
~Normal 3.021 2.40| 2.971 3.06f 2.89| 2.721 2.96| 4.16] 3.37| 2.93
“Maximum Monthiy 23! 588 5.80] 5.59| 5.90| 5.39| 8.36| 6.43|10.67 | 8.39| 3 .13
~Year 1982 | 1960 1976 | 1961 | 1953 | 1987 | 1963 | 1977 13977 1954
“Minimum Monthiy a4{ 1.03] 0.81( 1.20| 1.27| 1.21| 0,11} ©0.99| 1.10} 0.77| G.30
~fear 946 | 1368 | 1967 1946 | 1965 | 1955 1972| 19481 1964 | 1963
~Maximum in 24 n~rs | 44| 2.57 2.31 2.14 .71 3.52 5.01% 3.38 3.88 4,94 3.49
-lear 1982 | 1954 | 1954 | 1977 1986 | 1987 | 1963 | 1963 | 1979 | 1945
2a] 58.31 54.21.29.21 1501 2.0f 1 7 3.1
1977 | 1958 | 1959 | 1975 | 1945 1980 1956 | 1372
sal 25.3| 194 188 €8 2.0 T T 2.3
1982 | 1984 | 1954 ] 1975 | 1945 | 1980 1956 | 1972
Mean Speed (mphi 480 14,31 13,77 3.4 12.8| 11,51 11.0] 10.4 3.8 10.4 2.7 R 2.4
o { WSW | SH Si S SH SH S Si S 5
41 S Sk W M Sk NKW NH SW Sy Sk
a1 31 70 58 67 53 56 59 56 39 £3
1950 | 1946 1953 | 1957 | 1950 | 1954 | 1953 | 1944 1953 1951 1
4 SH SH W W SW " S W S N w
4 71 51 72 74 55 47 H 32 52 %3 T4
1985 | 1985 | 1986 | 1985 | 1984 | 1985 | 1985} 1986 | 1987 138% t333

See Reference Notes on
Page 3




BUFFALO. NEW YORK

PRECIPITATION (inches)
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APPENDIX B.1
SURFACE GEOPHYSICAL SURVEY REPORT

B.1.1 INTRODUCTION

A surface geophysical survey was conducted by Hager-
Richter Geoscience, Inc. during September, 1987. Geophysi-
cal methods including seismic refraction and magnetometer
surveys were used to identify the extent of fills, depth to
bedrock, and locations of magnetic anomolies within the
site area prior to drilling. A second magnetometer survey
was performed in April, 1989, to further identify areas
where drums may have been buried and select areas for test
pits. The following section contains the Hager-Richter
reports, which included a discussion of the investigation
procedures and results for the geophysical investigations

conducted at the Gratwick~Riverside Park site.
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0. EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. conducted seismic refraction
and magnetic surveys at Gratwick-Riverside Park, North Tonawanda,
New York in September, 1987. The work was performed under con-
tract to URS Corporation of Buffalo, New York as part of a larger
RI/FS for the New York State Department of Environmental Conser-
vation.

The seismic refraction survey indicates that the bedrock
surface is relatively flat and occurs 26-32 feet below the sur-
face of the Site. Lateral changes in velocity of the material
overlying the bedrock are interpreted to be areas of fill vs.
sediments.

There is good correlation of areas of fill as determined by
seismic refraction and regions of magnetic highs determined from
the magnetic survey, indicating that magnetic objects are buried
in the fill. Several prominent linear magnetic anomalies were
located by the survey. These features might be caused by
trenches filled with drums and should be considered high priority
targets for excavation if contamination is found in their
vicinity.

Magnetic profiling over two metal outfalls exposed along the
Niagara River was partially successful in locating the outfalls
in the subsurface. The outfalls are likely connected to the
storm grates nearby.
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1.0 INTRODUCTION

Hager-Richter Geoscience, Inc. was subcontracted by URS Cor-
poration of Buffalo, New York to conduct surface geophysical
studies at the Gratwick-Riverside Park in North Tonawanda, New
York as part of a larger RI/FS project on behalf of the New York
State Department of Environmental Conservation. The park is a
public facility of the City of North Tonawanda. Figure 1 is a
location map for the Site.

Two types of geophysical surveys were conducted at the Site:
(1) a seismic refraction survey, and (2) a magnetic survey. The
purpose of the seismic refraction survey was determination of the
depth to bedrock and assistance in the definition of the subsur-
face stratigraphy. The purpose of the magnetic survey was iden-
tification of the locations of possible concentrations of buried
metallic objects (such as drums) on Site and identification of
the locations of two metal outfall pipes.

The Site is located on a former municipal and industrial
landfill. Presently the Site is used as a public park. The Site
is generally level with groomed lawns and scattered shrubs and
trees in the developed areas of the park. Public recreational
facilities at the Site consist of picnic areas, paved roads and
parking lots, a boat launching area, and a grassy enclosure set
aside for dogs. The developed areas of the park are about 4000
feet long and 250-500 feet wide. River Road, a moderately busy
4-lane undivided highway, forms one edge of the park and the
Niagara River forms the other edge. An undeveloped section about
1000 feet long occurs at the southern end of the property. In
this section the terrain is very irregular and is covered by
brushy undergrowth. Construction and industrial debris is par-
tially exposed in places.

Hager-Richter. personnel were on Site September 9, 1987
through September 17, 1987. Dorothy Richter, the H-R project
manager, Jeffrey Mann, senior geophysicist, and Jeffrey Reid,
project geologist, conducted the seismic refraction survey. Jef-
frey Mann and Jutta L. Hager, Ph.D., senior geologist, conducted
the magnetic survey. Gunther Funk, senior hydrogeologist for URS
Corporation, monitored the progress of the field work. James
Moras of the NYSDEC was present during the seismic refraction
survey. All field work was conducted under Level D personnel
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protection as supervised by George Moretti, the URS health and
safety officer. All equipment was decontaminated at the conclu-
sion of the field work. Subsequent data analysis and interpreta-
tion were done at the Hager-Richter offices. Original data and
field notes reside in the Hager-Richter files and will be
retained for a minimum of five years.

URS Corporation established a surveyed baseline ("P" Line)
and orthogonal coordinate system (Right and Left of the baseline)
at the Site. Locations on the Site referred to in this document
are based on the conventions established by URS.
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2. EQUIPMENT AND PROCEDURES

2.1 Seismic Refraction Survey

The seismic refraction survey was conducted with an EGSG
Model ES1225 Multiple Channel Signal Enhancement Seismograph, 240
foot spread cable, and twelve vertical geophones. The spacing
between geophones was 20 feet.

The ES1225 is a microprocessor controlled instrument that
allows seismic signals from several successive shots to be ac-
cumulated, or "stacked," and added selectively to the 12 channels
in order to increase the signal-to-noise ratio. The field data
were recorded both on permanent paper seismograms and on digital
cassette by an ADPI Megabyte Bucket portable digital recorder.
The field data were further backed up by daily copying the taped
data to floppy disks and the hard disk of a Compag portable com-
puter.

Energy for the seismic refraction survey was provided by
either a downhole Betsy Seisgun or a weight drop. The seisgun
fired 8 or 12 gauge shotgun blanks that were buried approximately
18" below the surface. The weight drop consisted of a 60 pound
mass dropped from a height of 4 to 5 feet onto a steel baseplate.
We found that the data obtained from either seismic source were
comparable during the course of the survey and selected the ap-
propriate source for particular locations for convenience. In
either case, the seismograph recorded data for 250 milliseconds
after each shot.

A seismic refraction profile was conducted along most of
the surveyed baseline established by URS through the Site and
along 4 profiles oriented perpendicular to the baseline (Figure
2). The seismic refraction survey covered 5520 linear feet.
Shots (or "drops") were made at the ends and at 80 foot intervals
along the spread cable. This procedure provides reversed refrac-
tion profiles for all segments. The profiles were all longer
than the 240 spread cable so the end shot point of each segment
was reoccupied as the first shot point of the next segment of the
profile.

The seismic data were analyzed by the crossover-distance
method (illustrated in Figure 3). The time of the fastest arriv-
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ing seismic signals are determined for each geophone from the
digital seismograms. These arrival times are plotted on a time-
distance graph and lines are drawn through data points having
similar time-distance relationships. The slope of each line is
the inverse of the velocity of the material in a particular
layer. The intersections of the line segments are called the
critical or crossover distances. The values for the velocity and
crossover distances are used in standard equations to calculate
layer thicknesses.

The calculated results were plotted for each shot point
along a seismic line in order to construct an interpreted
velocity profile of the subsurface. The velocities of seismic
waves are strong functions of the types of geologic material
through which they pass. Table 1 lists the correlation of
~velocities to geologic materials expected at this Site. One can
thus infer the subsurface stratigraphy from the velocities ex-
hibited.

With the seismic refraction method, one cannot detect thin
layers of lower velocity material underlying higher velocity
material, a common situation in stratified sediments. If
present, the lower velocity layers cause an error in the thick-
ness calculated for the upper layer. The uncertainty in depth
estimates due to this cause may be as much as 10%.

2.2 Magnetic Survey

The magnetic survey was conducted using an EG&G Model G856
Proton Precession Portable Magnetometer. The G856 is a
microprocessor controlled instrument with a resolution of 0.1
gamma and accuracy of 1 gamma. The G856 has a memory capable of
storing the data for approximately 1000 stations. The field data
were "dumped" to digital cassette tape with an ADPI Megabyte
Bucket portable digital recorder at noon and at the end of each
field day. The field data were further backed up by daily copy-
ing the taped data to floppy disks and the hard disk of a Compag
portable computer. In addition, hardcopy printouts of the mag-
netic data were made in the field with a portable printer.

Magnetic data were collected at 4788 stations at Gratwick-
Riverside Park. We used a 20 foot grid for most of the Site.
Figure 4 is a map showing the location of all stations occupied
for the magnetic survey. The grid was oriented by the surveyed
baseline and coordinates established by URS. 1In the region to
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the south of the "dog enclosure," the thick brush and irregular
terrain made data collection difficult. 1In that region, the
magnetic data were collected at 20 foot intervals along lines
spaced 40 feet apart. A base magnetic station was occupied every
few hours during the field work in order to obtain data necessary
for the removal of the temporal variation in the Earth's magnetic
field.

Two 2 1/2 foot diameter corrugated steel outfalls are ex-
posed along the banks of the Niagara River at the Site. One goal
of the magnetic survey was to locate the outfalls in the subsur-
face. A series of parallel traverses was made perpendicular to
the suspected direction of each outfall, taking magnetic measure-
ments at ten foot intervals with the expectation that the outfall
would produce a local magnetic high.

The magnetic survey data were processed by correcting each
reading for the temporal "drift" of the magnetic field based on
the base station data. The corrected data were then plotted and
contoured by a proprietary contouring program. The contouring
program was developed for use with spatial geophysical data such
as those obtained in gravity, magnetic and certain other surveys.

The program first converts randomly spaced data to values on
a regularly spaced hexagonal grid using a second order polynomial
and fitting the surface to all original data located within a
specified distance. For each grid point to be included in the
final map, the program requires at least one data point to be lo-
cated in each quadrant (or it eliminates the grid point from the
set of values to be contoured). The values between adjacent grid
points are interpolated linearly.

The values to be connected with a contour line are deter-
mined from the minimum value in the data chosen to be shown and
the contour interval. The contour lines actually consist of very
short straight line segments.
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3. RESULTS

3.1 Seismic Refraction Survey

The locations of the seismic refraction profiles are shown
in Figure 2. Line P was run along the surveyed baseline from
P71+20 to P35+20, providing a continuous seismic profile
throughout the developed areas of the Site.

Two 240 foot spreads were run along the baseline in the un-
developed region of the Site between P35+20 and P25+00. We were
not able to obtain useful data from either spread. The £fill
material in that region is too soft and uncompacted to allow the
seismic signal to penetrate below the fill sufficiently to
produce detectable refracted signals.

Four seismic refraction profiles were obtained perpendicular
to the surveyed baseline. Line A crossed the baseline at P64+80;
Line B crossed the baseline at P52+00; Line C crossed the
baseline at P36+00; Line D crossed the baseline at P23+77. Ex-
cept for Line D, the cross profiles all share a shot point with
the baseline profile, Line P. Line D was located beyond the soft
and uncompacted area along the edge of the roadway into the ad-
jacent yacht club. .

Figures 5 - 10 are interpreted profiles for each seismic
line. The profiles are plotted with the same horizontal scale
(1" = 100') as the main Site maps provided by URS Corporation for
ease of comparison. The long profile along the "P" Line is
separated into two segments by the same "match line" as that on
the Site map. For clarification of the data, we plotted all
seismic profiles twice: the upper profile has no vertical
exaggeration; and the lower profile has a 5X vertical exaggera-
tion. '

Shot points are shown on the profiles as solid circles and
the calculated depth to each layer is plotted beneath the shot
point. The velocity range (in feet per second) exhibited by each
layer is also indicated. The seismic data for certain shot
points were degraded by seismic "noise," due mainly to traffic on
nearby River Road. 1In a few cases, the noise was sufficient to
mask completely the subsurface arrivals despite stacking signals
from repeated shots.
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In general, three layers were detected in the subsurface by
seismic refraction profiling. The top and bottom layers were
fairly consistent throughout the Site. The top layer is thin (4-
8 feet) of low velocity unsaturated soil and f£ill. The bottom
layer is bedrock, generally 26-32 feet below the surface.

An intermediate layer of variable velocity was detected be-
tween the thin low velocity material and high velocity bedrock
for each shot point. The velocities in this intermediate layer
vary from 2000 - 5700 fps. The material in the velocity range
2000 - 4700 may be unsaturated £ill and the material in the range
4700 - 5700 is likely saturated sediments. Where the lower
velocity material occurs, a higher velocity interface (i.e., the
water table and/or the bottom of the landfill) between the low
velocity material and the bedrock cannot be recognized in' the
seismic data. Thus, the bottom of the landfill and the water
table cannot be recognized as discrete horizons in the seismic
data for those shot points and they are shown schematically in
the seismic profiles. The depths and thicknesses shown for the
lower velocity material should not be taken literally.

The bedrock velocities and depths are fairly consistent
across the Site, indicating that the bedrock, expected from pre-
vious reports to be Camillus Shale, is competent and the bedrock
surface is relatively flat.

3.2 Magnetic Survey

Plate 1 is a contour map of the magnetic data for the Site.
The contour interval is 200 gammas. That contour interval was
selected because of the wide range in magnetic field encountered
at the Site. The contoured data are presented as total intensity
above 55,000 gammas, an arbitrary datum near the "normal"” or un-
disturbed total field in the area.

A single metallic drum buried to a depth of 4 feet produces
a maximum disturbance to the local magnetic field of about 200
gamma (Figure 1l). This survey, by necessity, cannot be inter-
preted in terms of the locations of every possible buried drum at
the Site.

The tightly closed contours on Plate 1 represent magnetic

highs. Most magnetic highs probably represent buried metallic
objects. Unfortunately, magnetic data alone cannot be used to

-7 -
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differentiate types of metallic objects. Construction debris and
other metallic objects cannot be discriminated from metallic
drums. All of the magnetic highs should be considered as pos-
sible drum sites if contamination is found in their vicinity.

Some of the magnetic highs clearly correlate to metallic ob-
jects on the surface. A notable example in the current data set
is the pronounced anomaly in the vicinity of the Park's military
tank displayed near P61+00 on the baseline. The magnetic highs
in the parking lot near the boat launch correlate to automobiles
and boat trailers that were parked there at the time of our sur-
vey. Other isolated magnetic highs such as the one at P68+00
100L occur near metal barbecues and concrete picnic tables con-
taining rebar. Note that there might be metallic objects in the
subsurface at the same locations that have surface metal,
however.

There is very good correlation between broad regions of mag-
netic highs along the baseline (e.g., between P62+00 and P64+00,
P46+00 and P48+00) and regions with lower velocity in the inter-
mediate layer of the seismic refraction profiles. Other regions
of broad magnetic highs likewise probably represent regions of
£fill that might contain drums.

The region of the Site between P45+00 and P38+00 has a some-
what more hummocky topography and is a few feet higher than the
adjacent Park land. Several markedly linear magnetic anomalies
occur in this region, e.g., at P44+00 60R-300R and P39+60 20R-
160R. These features might be caused by trenches filled with
drums and should be considered high priority targets for future
excavation if such activities are planned, and especially if the
ground water monitoring program detects higher levels of con-
tamination in the vicinity of these features.

In the region between P34+40 and P25+00, the magnetic sta-
tions were spaced 20 feet apart on lines spaced 40 feet apart.
Consequently, the resolution of the magnetic data is not as
strong as in the rest of the Site. The number of magnetic highs
appears to be less in that region but linear anomalies such as
the ones discussed above could have been missed in the survey.

3.3 Location of Metal Outfalls by Magnetic Profiling

Two 2 1/2 foot diameter outfalls are exposed along the river
edge at approximately P60+50 and P51+20 170L. We attempted to
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locate the outfalls in the subsurface by running a number of mag-
netic profiles perpendicular to the expected directions of the
pipes. The data were collected at 10 foot intervals along lines
spaced 25 - 80 feet apart. Figure 12 is a sketch map of the
locations of the profile lines. 1In an area without interference
from other metallic objects, the outfalls should produce
pronounced disturbances in the local magnetic field, i.e., sharp
magnetic highs, along the profiles.

The magnetic profiles over the two outfalls are shown in
Figures 13 and 1l4. The outfall at P51+20 can be picked in the
profiles (Figure 13) but the outfall at P60+50 does not show
clearly in the profiles over it, probably because of outside dis-
turbances. Note, however, that the outfalls very likely are con-
nected to the surface storm grates in the vicinity (see sketch
. maps) .
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4. CONCLUSIONS

Surface geophysical studies of the Gratwick-Riverside Park,
North Tonawanda, New York have outlined areas of concentrations
of £ill and metallic objects in the subsurface.

The seismic refraction survey indicates that the bedrock
surface is relatively flat and occurs 26-32 feet below the sur-
face of the Site. Lateral changes in velocity of the material
overlying the bedrock are interpreted to be areas of fill vs.
sediments.

There is very good correlation of areas of fill as deter-
mined by seismic refraction and regions of magnetic highs deter-
mined from the magnetic survey, indicating that magnetic objects
are buried in the fill. Several prominent linear magnetic
anomal ies were located by the survey. These features might be
caused by trenches filled with drums and should be considered
high priority targets for excavation if contamination is found in
their vicinity.

Magnetic profiling over two metal outfalls exposed along the
Niagara River was partially successful in locating the outfalls
in the subsurface. The outfalls are likely connected to the
storm grates nearby.

- 10 -
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TABLE 1.

EXPECTED RELATIONSHIP BETWEEN VELOCITY

OF SEISMIC WAVES AND GEOLOGIC MATERIALS

YELOCITY
(Ft/Sec)

800-2800

4400-5200

6000-6600

7200-8600
<10,000

IYPE OF MATERIAL

Soft & uncompacted low-density materials
including £ill, unsaturated silt, sand,
gravel and cobbles., May also include
random boulders in such material. Per-
meable.

Materials of the types above, but
saturated with ground water. The ground
water table is generally found at or
near the upper surface of zones having
this velocity range.

Generally clay or silty clay of low to
very low permeability. May be interlay-
ered with tills or alluvial sediments.
Till. Low to very low permeability.

Bedrock. Low permeability except along
fractures.

-11 -
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Figure 1. General location of the Site.
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A Slope = ]/vz
Intercept time,
N
";\ I ¢ 5 Ko Vi)
g ¢ 1'% s (sln'l VI/VZ)
=
Critical distance, X
Slope=1/V, /- e
’ Distance X -
Shot

Pigure 3. Simple 2-layer model illustrating the principles
of seismic refraction and the crossover distance method of data
reduction. A seismic source at A produces elastic waves that
travel into Layer .l, which has a velocity of V;. Some waves
travel directly along the surface directly to the geophones
(small open circles); others travel through Layer 1 to Layer 2.
Because V, is greater than Vj, the time for path ABCD is less
than for path AD for sufficiently large distances. The distance
at which the two travel times are equal, termed the critical or
crossover distance, is a function of the depth to the interface
and the two velocities.
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Figure 5. 1Interpreted seismic profile the "P" Line, P71+20
to P45+40 (Match Line). This profile is at the same scale (1" =
100') as the Site map provided by URS and Plate 1 of this report.
The upper profile has no vertical exaggeration; the lower profile
has a 5X vertical exaggeration in order to display the data more
clearly. The solid circles are the shot points. Velocity ranges
(in feet per second) are shown for the various layers. The

dashed lines are inferred interfaces for which there are no hard
data.
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Figure 6. Interpreted seismic profile of the "P" Line,
P45+40 (Match Line) to P35+20. This profile is at the same scale
(1" = 100') as the Site map provided by URS and Plate 1 of this
report. The upper profile has no vertical exaggeration; the
lower profile has a 5X vertical exaggeration in order to display
the data more clearly. The solid circles are the shot points.
Velocity ranges (in feet per second) are shown for the various
layers. The dashed lines are inferred interfaces for which there
are no hard data.
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FPigure 7. Interpreted seismic profile of Line A. This
line is oriented perpendicular to the baseline ("P" Line) and
crosses it at P64+80. This profile is at the same scale (1" =
100') as the Site map provided by URS and Plate 1 of this report.
The upper profile has no vertical exaggeration; the lower profile
has a 5X vertical exaggeration in order to display the data more
clearly. The solid circles are the shot points. Velocity ranges
(in feet per second) are shown for the various layers. The
dashed lines are inferred interfaces for which there are no hard
data.
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Figure 8. Interpreted seismic profile of Line B. This line
is oriented perpendicular to the baseline ("P" Line) and crosses
it at P52+00. This profile is at the same scale (1" = 100') as
the Site map provided by URS and Plate 1 of this report. The up-
per profile has no vertical exaggeration; the lower profile has a
5X vertical exaggeration in order to display the data more
clearly. The solid circles are the shot points. Velocity ranges
(in feet per second) are shown for the various layers. The
dashed lines are inferred interfaces for which there are no hard
data.
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Figure 9. Interpreted seismic profile of Line C. This line
is oriented perpendicular to the baseline ("P" Line) and crosses
it at P36+00. This profile is at the same scale (1" = 100') as
the Site map provided by URS and Plate 1 of this report. The up-
per profile has no vertical exaggeration; the lower profile has a
5% vertical exaggeration in order to display the data more
clearly. The solid circles are the shot points. Velocity ranges
(in feet per second) are shown for the various layers. The
dashed lines are inferred interfaces for which there are no hard
data.
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Figure 10. Interpreted seismic profile of Line D. This
line is oriented perpendicular to the baseline ("P" Line) and
crosses it at P23+77. This profile is at the same scale (1" =
100') as the Site map provided by URS and Plate 1 of this report.
The upper profile has no vertical exaggeration; the lower profile
has a 5X vertical exaggeration in order to display the data more
clearly. The solid circles are the shot points. Velocity ranges
(in feet per second) are shown for the various layers. The

dashed lines are inferred interfaces for which there are no hard
data.
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VERTICAL DRUM

e

Magnetic signature of a vertical drum buried to

Figure 11.
This contour map was produced from
(Map cour-

a depth of about 4 feet.
measurements made in the field at 5 foot intervals.

tesy of Geoscience Services of Salem, Inc.)
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Figure 12. Sketch map of the area around the outfalls show-

ing the location of magnetic profiling lines.
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Figure 13. Magnetic profiles over the outfall located near
P51+20.
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Figure 14. Magnetic profiles over the outfall located near
P60+50.
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0. EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. conducted a magnetic survey
in an eight acre portion of Gratwick-Riverside Park, North
Tonawanda, New York in April, 1989 for URS Consultants of Buf-
falo, New York. A reconnaissance magnetic survey of the entire
50-acre park in September, 1987 had indicated the widespread
presence of buried metal objects in the landfill material under-
lying the park and three linear features located between P39+00
and P45+00 of the URS P-Line.

The purpose of the present magnetic survey was to improve
the definition of the linear magnetic features recognized in the
reconnaissance magnetic survey of 1987.

The present survey was conducted on a 10-foot grid, result-
ing in four times as much magnetic data for the same survey area.
Although the present survey recognized magnetic highs comparable
to those detected in the 1987 survey in approximately the same
locations, the detailed shapes have changed. The magnetic highs
have retained their essentially linear shape, but on the basis of
the improved understanding due to the additional data, they have
widened somewhat in places and have even become discontinuous in
others. (Plate 2)

As in the reconnaissance survey, the present magnetic survey
indicates that metallic objects are widely distributed throughout
the £ill material underlying the survey area. The interpretation
of the data is shown in Plate 3. Most of the anomalies match
anomalies recognized in the reconnaissance survey. The steep
magnetic gradients at the edges of the anomalies indicate that
the metal objects causing these disturbances are buried in the
shallow subsurface. Whether or not the metal is present in the
form of drums cannot be determined by the magnetic data alone.
We recommend that, if test pits are to be excavated at this site,
these areas be investigated to determine the type(s) of objects
causing the anomalies.
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. was contracted by URS Con-
sultants of Buffalo, New York to conduct a magnetic survey at
Gratwick-Riverside Park in North Tonawanda, New York as part of a
RI/FS on behalf of the New York State Department of Environmental
Conservation. The park is located on the site of a former
landfill. Figure 1 is a location map for the Site.

Hager-Richter conducted a reconnaissance magnetic survey of
the entire 50 acre Park on a 20-foot grid in September, 1987.
The results are reported in a document entitled "Surface
Geophysical Study, Gratwick-Riverside Park, North Tonawanda, New
York." The reconnaissance survey indicated that metal is widely
distributed in the fill underlying the entire park and that
several prominent linear anomalies occur between P39+00 and
P45+00 and between 200L and 200R. One possible explanation for
the linear magnetic highs is that they are caused by drum-filled
trenches. The purpose of the present survey was to define better
the shape of the magnetic features for determining the location
of test pits at a later time.

The approximately 8-acre region between P39+00 and P45+00 on
the URS p-line is a few feet higher than the adjacent groomed
areas of the park. The ground surface is hummocky and covered by
grass. Partially buried construction and industrial debris is
visible in many of the pits and animal burrows. Monitoring wells
GW-85, GW-8I, and GW-11S are also located within the survey area.

URS Consultants staked a 100 foot grid at the Site between
P39+00 and P45+00 prior to our magnetic survey. Locations on the
Site referred to in this document are based on the conventions
established by URS.

Hager-Richter personnel, Dorothy Richter and Jeffrey Reid,
conducted the magnetic survey from April 11, 1989 through April
13, 1989. The field work was coordinated by Mr. Robert Murphy,
P.E., and Mr. Thomas Fralick of URS Consultants. Data analysis
and interpretation were completed at the Hager-Richter offices.
Original data and field notes reside in the Hager-Richter files
and will be retained for a minimum of five years.
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2. EQUIPMENT AND PROCEDURES

The magnetic survey was conducted with an EG&G Model G856
Proton Precession Portable Magnetometer. The G856 is a
microprocessor controlled instrument with a resolution of 0.1
gamma and accuracy of 1 gamma. The G856 has a memory capable of
storing the data for approximately 1000 stations for later trans-
fer to a computer.

Magnetic data were collected on a 10-foot grid at 3410 sta-
tions. This grid resulted in the gathering of four times more
data for the region than were obtained in the previous reconnais-
sance survey. Distances between the 100-foot stakes were paced
and are precise to one to two feet, a precision judged suitable
for this survey. Plate 1 shows the locations of all magnetic
stations. Magnetic data are strongly affected by surface fea-
tures such as powerlines, chainlink fences, and automobiles. At
this Site, special care was taken to avoid the influence of pass-
ing freight trains and vehicles on River Road. Any visible sur-
face metal was noted during the survey.

'A base magnetic station was occupied every 30 minutes to 1
hour during the field work in order to obtain data necessary for
the removal of the temporal variation in the Earth’s magnetic
field. The magnetic survey data were processed by correcting
each reading for the temporal "drift" of the magnetic field based
on the base station data. = The corrected data were then plotted
and contoured by a contouring program developed for use with spa-
tial geophysical data such as those obtained in magnetic surveys.

3. RESULTS8 and DISCUSSIONS

When interpreting magnetic data, the width, gradient, and
amplitude of a magnetic disturbance are useful in estimating the
size and depth of the causative body. 1In general, the broader
the magnetic signature, the deeper the object. Magnetic distur-
bances with very steep gradients are caused by objects at or near
the surface. A single metallic drum buried to a depth of 4 feet
produces a maximum disturbance to the local magnetic field of
about 200 gamma (Figure 2). Note that the magnetic technique is
limited to detecting metallic objects. Neither the particular
type of metallic object causing a magnetic disturbance nor its
contents can be determined from the magnetic data alone.
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Plate 2 is a contour map of the magnetic data for the survey
area. The contoured data are presented as total field intensity
above and below 56,300 gammas, an arbitrary datum near the
"normal" or undisturbed total field in the area. The contour in-
terval is 200 gammas. This contour interval was selected because
of large variations in the magnetic field encountered at the
Site.

In general, abundant magnetic disturbances with steep
gradients between 200L and 200R indicate the widespread presence
of buried metal objects in that portion of the Site. Large mag-
netic highs are present in approximately the same locations as
the linear magnetic features noted in the previous survey. The
expression of the magnetic highs in Plate 2 is not as prominently
- linear as was shown by the reconnaissance survey, however, be-
cause the additional stations have produced a more complete data
set allowing for greater resolution of individual anomalies. For
instance, the linear feature located at about P44+00, 100R-300R
in the initial survey appears to be somewhat broader in the
present data set, and the linear feature located at P39+80, 20R-
140R on the original contour map is shown to be a part of a
broader and more complex anomaly with the current data set.

Several other large magnetic highs occur on the Site. These
anomalies fall into two categories. The first category consists
of anomalies caused by "single-station" readings. Such features
were verified in the field by repeating the measurements. Such
features are caused by small quantities of metallic debris lo-
cated fairly close to the surface. If they are due to the
presence of drums, then no more than 10 or so drums are likely.
Examples of "single-station" anomalies occur at P36+00, 330R, and
P40+50, 170L.

Large, broad magnetic highs constitute the second category
of anomalies found at Gratwick-Riverside Park. Several such
areas are outlined in Plate 3. Most of the broad anomalies out-
lined on Plate 3 correlate with similar features on the contour
map of the reconnaissance survey. The large feature located at
P40+20, 0-180L was checked by reoccupying the same station loca-
tions. These features are attributed to the presence of large
concentrations of metal in the shallow subsurface. If the metal
is in the form of drums, then several hundred drums may be
present.
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4. CONCLUSIONS

A magnetic survey conducted by Hager-Richter Geoscience,
Inc. on a 10-foot grid in the area bounded by P39+00, P45+00,
200L and 200R at Gratwick-Riverside Park, North Tonawanda, New
York, has refined the magnetic features recognized in a previous
reconnaissance magnetic survey. In general, the magnetic field
is highly variable throughout the survey area. We conclude that
buried metal objects are widely distributed in the fill material
underlying most of the study area.

The presence of magnetic highs in approximately the same
locations as in the reconnaissance survey was confirmed by the
present survey. The magnetic highs have retained their essen-
tially linear shape, but on the basis of the improved understand-
ing due to the additional data, they have widened somewhat in
places and have even become discontinuous in others.

The interpretation @f the large magnetic anomalies is shown
in Plate 3. We conclude that significant concentrations of
buried metal objects occur in several of these locations.

on the basis of the magnetic data alone, it is not possible
to discriminate between metal drums and other metal objects,
therefore, we emphasize that our interpretation of the magnetic
field requires the presence of subsurface ferrous metal which may
or may not be due to metal druns.

The "single-station" anomalies could be, but are not likely,
due to the presence of approximately 10 drums. The larger
anomalies could be, but also are not necessarily, due to buried
metal drums. However, if the large anomalies are due to metal
drums, then caches of several hundred drums would be required.
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Figure 1. General location of the Site.
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VERTICAL DRUM

Figure 2. Magnetic signature of a vertical drum buried 4
feet below the surface. This contour map was produced from
measurements made in the field at 5 foot intervals.
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APPENDIX B.2
TEST BORING LOGS

B.2.1 INTRODUCTION

The test boring logs which follow were compiled from;
field notes prepared by the supervising URS geologist as
the boreholes were advanced, the results of geotechnical
tests performed on selected samples, and review of the
field notes and re-examination of the soil and rock samples
by the senior project hydrogeologist. The information
presented on the following logs details subsurface condi-
tions at each boring location. The deepest borehole at
each location was continuously sampled. Samples from
additional adjacent shallower boreholes, at selected
locations, were used for geotechnical or chemical testing.
Borehole identification numbers are noted at the top of the
appropriate log and correspond with borehole and well
locations presented on the site plan (Figuré 1-5) and cross
section locations plan (Figure 4-3). Borehole identifica-
tion numbers are followed by a letter designating relative
borehole depths at each location (i.e. shallow (S), inter-
mediate (I), or deep (d)).

Samples shown on the test boring log include split
spoon (SS), Shelby tube (ST), and rock core (RC) samples.
A discussion of soil sampling methods for collection of
chemical samples is provided in Appendix E.2.

B.2.2 EXPLANATION OF THE TEST BORING LOG FORM

This section provides the reader with information to
assist in using the test boring logs. Other than self-ex-
planatory information, each heading used on the Test Boring

Log is explained below.



Elevation

Elevation of each borehole 1location is the ground

surface elevation in feet relative to NGVD 1929 datum.

Well Construction

This column provides a graphic description of monitor-
ing well construction and depths of specific construction
details. Definitions for well construction symbols are
provided on following figure.

Depth

Depth measurements are presented as depth below ground

surface.
Strata

This column pictorially illustrates the interpreted
stratigraphy of the soil and rock units described on each
boring log. Definitions for the stratigraphic symbols used

on the logs are provided on following figure.

Description

This column provides a description of geclogic materi-
als encountered during drilling of each borehole. Descrip-
tions are based on visual examination and/or laboratory
testing. Each stratum is described according to the
following classification and terminology which is based on
the proportion of individual grain sizes present.



LEGEND-TEST BORING LOGS

WELL CONSTRUCTION

Cement/Bentonite Grout

7| Bentonite Pellet Seal

| Sand Pack
2 Cave-In
STRATIGRAPHY
"""""""" Topsoil
Fill
Lacustrine Deposits
ATilf

Shale Bedrock




Classification Grain Size (ASTM D422)

Clay <.005 mm

Silt 0.005 - 0.074 mm
Sand 0.075 - 4.74 mm
Gravel 4.75 - 76.2 mm
Terminology Proportion
"trace" (eg. trace sand) <10%

"some" (eg. some sand) 10-20%

adjective (eg. sandy) 20-35%

and (eg. and sand) 35-50%

noun (eg. sand) >50%

The compactness of noncohesive soils and the consis-
tency of cohesive soils are defined by the following:

Noncohesive Soils

Standard Penetration

Compactness igifﬁille
Very Loose 0 - 4
Loose 4 - 10
Compact 10 - 30
Dense 30 - 50

Very Dense >50



Cohesive Soils

Standard Penetration

Consistency (Blows/ft)
Very Soft 0 - 2
Soft 2 - 4
Firm 4 - 8
Stiff 8 - 15
Very Stiff 15 - 30

Hard ' >30



Blows per 6 inches

This column presents the number of standard penetra-
tion test (ASTM-D-1586-84) blows performed during sampling
of the borehole. Each number represents the blow count
required to advance a 2-inch diameter split-spoon sampler
6-inches into the subsoil driven by means of a 140-pound
hammer falling freely a distance of 30 inches. The standard
penetration resistance ("N") 1is derived by adding the
number of blows from the 6- to 12-inch and 12- to 18-inch

intervals of each sample attempt.

Percentage Recovery

This column presents the percentage of sample recov-
ered from each sampling attempt.

TIP or OVA

TIP or OVA values are organic vapor readings regis-
tered during sampling using either a Photovac TIP or HNu
Photoionization Detector. Samples were screened for
organic vapors and readings are recorded in parts per

million.

Comments

The last column describes pertinent drilling details
or field observations and the &results of field or
geotechnical laboratory tests performed on soil samples.

Geotechnical tests performed on samples, which are
noted on the logs, include moisture content, liquid limit
and plastic limit. Moisture content of samples is present-

ed as percent water by weight. Liquid limit is the water



and plastic limit. Moisture content of samples is present-
ed as percent water by weight. Liquid limit is the water
content, in percent, of a soil at the arbitrarily defined
boundary between the liquid and plastic states. Plastic
limit is the water content, in percent, of a soil at the
boundary between the plastic and brittle states. Plastici-
ty index values are also presented indicating the range of
water content over which a soil behaves plastically.

Where core sampling of the bedrock was performed, the
term RQD is used. The Rock Quality Designation (RQD) is an
indirect measure of the number of fractures and soundness
of the rock mass. It is obtained from the rock cores by
summing the length of the core recovered and counting only
those pieces of sound core that are four inches or more in
length. The RQD value is expressed as a percentage and is
the ratio of the summed core lengths greater than four
inches to the total length of the core run. RQD classifi-

cations are presented below.

RQD Classification ROD Value (%)
Very Poor Quality <25

Poor Quality 25 - 50
Fair Quality 50 - 75
Good Quality 75 - 90

Excellent Quality 90 - 100
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T T BORING NO. Z4°0°
PROJECT: (G harick ~ [OVERSIde. [ oreic SHEET NO. / OF /
CLIENT: WYl D& JOB NO. : 5 /49

BORING CONTRACTOR: 2 £/2 7, rer iriomsie ELEVATION:

SAMPLE TYPES SYMBOLS AND DEFINITIONS

DATE STARTED: ///22/47

SS SPLIT SPOON REC (%) PERCENTAGE RECOVERY

DATE FINISHED: ///23/F7

ST SHELBY TUBE

DRILLER :.Jom Aocwlo

T SPLIT TUBE

DRILL RIG: Sume - 75

RC ROCK CORE

LOGGED BY : 77/

s
r |7 SAMPLE R
WELL e 2 DESCRIPTION E COMMENTS
CONSTRUCTION |wil T sLows Per| C
gul 1 No. |rvee ISOR S [(9%)
LGRS ° S _ o
Ry : Lercsord AdvaAnN<ES 7o /S o £ J - A fencrpore
> \‘\ " - = -y - )
SRR No SAMALES REorvereDd . Log ABandon &2
’\:\i}’lld‘ - - /D 3 . 4 Dus 72 Cave
NN (RESUMED  LAME AS GLI-1D. I ] 1 v o s
YRR
R0 5 J | WAL Coysrpaciion
HATSR
XS4 R . .
ISR
SN _.
,I:/~‘;|\'— 3 e
STl
I\\‘.';‘/ (% o o -
SIS
ST s 1 -
::Z“<EL\>‘ b P -
YESRAIVEN
L = Ny N - - wy
;‘l’\’l—\\'\—:‘l‘ 9 E -
RS
Sl SRR\
_\i -\ - o d
S - : 4
VAL | i
- &m,a; TERMNATED A /S0 £r, I . .
- = - i
=20 L i _
L. L . .
b e L wd
- 25 L . -
p- - - -
- L § .,
=30 s - -
o e ot -
- - - o
- L . .
- - -y =
=35 o 4 .
-40 o - —
L 5 d 4
- p - -
= o - -
o I~ -y -
L 45 3 4 -
- -y -

<




A -2567

m URS Comgan;i inc.
Yo

NEW JERSEY

TEST BORING LOG
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NEW JERSEY

TEST BORING LOG
BORING NO. Gw-2.8
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TEST BORING LOG
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TEST BORING LOG
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TEST BORING LOG
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URS Company, Inc. TEST BORING LOG
lms Z‘B‘NEUT?_?'J"?!IM WGIN,
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A-2567

NEW JERSEY

TEST BORING LOG
BORING NO. Gw-/o8

SHEET NO. / OF /

PROJECT: Getrwick - 2ivers/de  Faerx
CLIENT: A WSOEC

JOB NO. : . Ps«9

BORING CONTRACTOR: A2 F & ZartraAlsenhe

ELEVATION: S5 72.05

SAMPLE TYPES

SS SPLIT SPOON

SYMBOLS AND DEFINITIONS
REC (%) PERCENTAGE RECOVERY

DATE STARTED: /o 4/2’2?7

DATE FINISHED: /o0e/77

ST SHELBY TUBE

T1£ - OksAnc Vapob. ConcentraTions (PPM)

DRILLER : 7M1 Locxscord

T SPLIT TUBE

DRILL RIG: Ome -7

RC ROCK CORE LOGGED BY: 4JL
S
= SAMPLE R
WELL Fel R E
awl 2 DESCRIPTION ¢ COMMENTS
CONSTRUCTION g;.:’ T No. |Tvee (SEQUSES (9% | Tio
?,C' E:' B A” Jorssn - Daric. Brocsr 0RGANIC - S| 2 Olo.l7
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A -2567

uns Inc.
URS mg%“

NEW JEmREY

TEST BORING LOG
BORING NO. Ga/-//§

PROJECT: Geerwick — Rrversine [flargx

SHEET NO. / OF /

CLIENT: ANVIDEC

JOB NO. : . PS/447

BORING CONTRACTOR: AR & L Z A7 el nNA77c rldbdem

ELEVATION: 574 3.

SAMPLE TYPES SYMBOLS AND DEFINITIONS

SS SPLIT SPOON

REC (%) PERCENTAGE RECOVERY

DATE STARTED: /fo/z2 /F7

DATE FINISHED: /0 //2 /727

ST SHELBY TUBE

DRILLER : Joam Locycesd

SorinG TERM s hreD A7 SR 0 £

T SPLIT TUBE DRILL RIG: (At - 7o
RC ROCK CORE LOGGED BY © Zry
S
SAMPLE R
WELL cel & E
CONSTRUCTION |l # DESCRIPTION vo. |rvee [prowsreal © Lop|  COMMENTS
A -+ 6 INCHES (%)
frre - frown f@ﬂv/ §,<4V€z.17/ /138 -S_‘;.éz. ¢tol 0.0
Seer pﬂ/ 7o Mosrr /%mé.doa.r:'. 2] 53| 241584 90 |0.4
Some Slue JEAG FRaGmENTS,
..Q?A/A)/ 2.7-2.9 £r 3[Ss 121584 90 |o.0
Y1 5 15% seloo
/
Becorom g bl 20| 5|98 .34[ ‘2'.53 0.0+
AREDp 15 4F [ ions C’uz},c;/ Jre
- Mocsr. Jract Compacr, 5 4 -
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URS caur - roliesss

Inc.

NEW JERBEY

TEST BORING LOG
BORING NO. 7Z-/

PROJECT: Grarzyck

- fiverCiDE ek

SHEET NO. / OF /

CLIENT: A/ VSAEC

JOB NO. : Ps/¥47

BORING CONTRACTOR:

O E L LTt o pl bl

ELEVATION: SRO.85

SAMPLE TYPES

SS SPLIT SPOON

" SYMBOLS AND DEFINITIONS
REC (%) PERCENTAGE RECOVERY

DATE STARTED: /2 /2/F7

DATE FINISHED: /2/2 //7

ST SHELBY TUBE OVA- 226 Gncavrpanon (PPM) |DRILLER * J7m ocaires
T SPLIT TUBE DRILL RIG : /A& - 75
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S
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0 -
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e (/;:':; = [ £rie - Dark €rowns ;f RDd it - . ANe Sampss
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APPENDIX B.3
GEOTECHNICAL TESTING RESULTS

B.3.1 INTRODUCTION

Geotechnical 1laboratory testing was performed by
Empire Soils Investigations, Inc. on selected soil samples
recovered during the subsurface drilling operation.
Analytical tests included grain size distribution,
Atterberg limits, moisture content, and triaxial permeabil-
ity tests. The Empire Soils Investigations, Inc. reports
on results of geotechnical testing are presented in the
following section. Sample identification numbers presented
in this report correspond to the boring location and depth
interval from which each sample was recovered.



EMPIRE SOILS INVESTIGATIONS INC.

GEOTECHNICAL TESTING REPORT
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SOILS. INVESI‘IGATIONS INC.
PROJECT: Gratwick - Riverside Park
CLIENT: URS Corporation
DATE: December 29, 1987

PROJECT NO: BT-87-234
REPORT NO: L-1

This report presents the results of laboratory testing
performed on thirteen (13) separate soil samples from the
above referenced project.

The samples were delivered to our laboratory in Hamburg, New
York on November 16, 1987.

Sample identification and tests requested were specified by
chain of custody record attached as part of this report.

It was indicated on the chain of custody record and verified
by Mr. Guenther Funk, representing URS Company, Inc. that
these samples were not considered as hazardous due to the
fact that they were collected from an "off site control
well”.

A summary of test results is presented in the attached Table
#1 with additional detailed data regarding the grain size
distribution testing presented on their respective
laboratory reports.

If you have any further guestions, please feel free to
contact our office.

Respectfully submitted,

EMPIRE S0I INVESTIuATIONS INC.

Charles C. Kelpoe
Manager Testing Services

b, ) Bl

Stanlev J. Bla¥, Jr., C.E.
Manager - Western District

sll
S-5167 SOUTH PARK AVENUE, P.0O. BOX 0913, HAMBURG, NY 14075, 716-649-8110
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GRAIN SIZE DISTRIBUTION TEST REFPORT
g s £ § £ f 55 ® ® 2 2
199 = - o1 -5 §5 3 : §E 3 LA ,
[ : : N g : : I TR l I Pl j
[ : : i : g : 1 1: AR | o
e | j : : i I ainE | | b
F6 = : L : : z 1 IERE L i A S
COH NG : 1o A | | { i b
Il N W |
% T T - T
: ye 1. '
=g L E ; T i i
! : : o, : :
iﬁ &0 N
= IR NE TN
w /I 1N
lr— sa ? 1 RS N
PG i . : |
b : Sl 1 ‘:\\» [ |
, 4@ : i - —— 2“\\J!%! : ]
o | N Lo il |
5 I oE Ll ML l
32 LE R Pl [ | i
- 1 : ,f { Illlllll_l {
| i !Illmmkhgl
H 26 |
18
a : : H F & B : :
260 199 18.9 1.8 8.1 .01 . 881
.GRAIN SIZE - mm
| Test |z+3” 2 GRAVEL % SAND 2 SILT 2 cLay |
ol 12 | 9.0 14,7 25.7 31.7 27.9
i i
1
!
(| LL PI Dgs D Dsg D3y Dis D1 Ce Cy
o 28 8 4,82 g.88 8.83 8.£9¢
MATERIAL DESCRIPTION uscs AASHTO
© SILT SOME CLAY SOME SAND LITTLE GRAVEL ML
y Froject Mo.: BT-87-234 Remarks:
' Project: GRATWICK RIVERSIDE PARK SAMPLE DEL IVERED
, O Location! GRP-8W-2-SB, 24°-26° (S-1%)
| 11-156-87
MOISTURE CONTENT
| Date: 12-14-37 AS REC’D = 8.0 %
! GRAIN SIZE DISTRIBUTION TEST REPORT REPORT NO: L-1E
. EMFIRE SOILS INVESTIGATIONS, INC. Fig. No. @85
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SOILS INVESTIGATIONS INC.
PROJECT: Gratwick - Riverside Park
CLIENT: URS Corporation
DATE : February 17, 1988

PROJECT NO: BT-87-234

REPORT NO: L-2

This report presents the results of laboratory testing per-
formed on twenty (20) separate soil samples from the above
referenced project.

The samples were delivered to our laboratory in Hamburg, New
York on November 25, 1987.

Sample identification and tests requested were specified by
chain of custody record attached as part of this report.

It was indicated on the chain of custody record that all
samples were collected from on-site borings and should be
considered as contaminated. All remaining samples not con-
sumed in the testing process as well as any wastes produced
as a result of testing procedures have been contained and
will be returned to the Gratwick Park site at the completion
of testing.

Shelby Tube Samples submitted for Permeability Analysis are
presently’ being held at our laboratory in Groton, New York
until results of chemical analysis are provided to us.
Chemical test results are required to allow the proper proto-
col to be used in handling the samples so contamination of
our apparatus will not occur.

It should be noted that sample #GW-8, S-12 did not contain
enough material to properly perform the required Grain Size
analysis testing, therefore, as discussed with Mr. Guenther
Funk, representing URS Company, Inc., Sample #GW-8,S5-10B was
substituted.

S-5167—SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075, 716-649-8110



EIVIEP L
SOILS INVESTIGATIONS

Gratwick - Riverside Park
February 17, 1988
L-2, Page 2

A summary of test results is presented in the attached Table
#1 with additional detailed data regarding the grain size
distribution testing presented on their respective laboratory
data reports.

Respectfully submitted,

EWS INVESTIGATIONS, INC.

Charles C. Keipper
Testing Services Manager

’!v& 4
S,
Stanley J. l. y Jr.
n

Vice Presi
Manager - Western District

mijm
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GRAIN SIZE DISTRIBUTION TEST REFPORT
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|
z P i ! | |
al it L] PELT I |
288 183 18.8 1.8 3.1 ai .831
GRAIN SIZE - mm
Test |%+3” % GRAVEL % SAND 2 OSILT ¥ CLAY
0 1 8.6 2.1 38.1 35.6 17.2
LL PI Das Bsg Dsg Dza Dis Dig Ce Cu
o 18 3 2.79 8.12 0.8s 8.028 | 8.68835
| |
MATERIAL DESCRIPTION | USCS GQSHTO
2 SILTY SAND LITTLE CLAY TRACE GRAVEL ML
Project No.: BT-87-234 Remarks:
Project: GRATWICK RIVERSIDE PARK JAR SAMPLE
0 Location: GRP-GWS-SB, S~-4, 24.0° -~ 25.8°
DELIVERED 11.-25-57
MATURAL WATER
Date: 62-65-88 CONTENT = 8,9%
GRAIN SIZE DISTRIBUTION TEST REPORT REPORT NO: L-2A
| EMPIRE SOILS INVESTIGATIOMS: INC. Fig. Mo. 1




GRAIN SIZE DISTRIBUTION TEST REPORT
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REPORT NO:
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GRAIN SIZE DISTRIBUTION

P £ £ 8
= - - ™
1 E3E3 ) ~ > ’5 g 3

s § ¥ 3

TEST REPORT

122 in
in

16 in.

D

»

4140
~—{ 8290

I 4%

8@

70

..;;;-
gs
‘“";;;;;;;;;ﬁ e

FERCENT FINEF
a
®

@l

288 188 18.8 1.8
GRAIN SIZE -

g.1 .81 . 881
mm

Test | #4+3” 4 GRAVEL “ SAND

4 SILT % CLAY

Q 3 9.8 11.¢ 4. 4

17. 8 16.2

. LL PI Das Dga Dsgp D3a

Dis Dig Ce Cu

jol  MrA N<A .98 1.12 8.52 | 0.930

0.80844

MRTERIAL DESCRIPTION

uscs AARSHTO

C SAND LITTLE SILT LITTLE CLAY LITTLE GRAVEL

SM

Project No.: BT-87-234
Project: GRATWICK RIVERSIDE PARK
0 Location: GRP-GW3-SB, S-19, S54.8° - S54.8°

., Date: 02-65-88

HE

Remarks:

JAR SAMPLE
DELIVERED 11-25-87
NATURAL WATER
CONTENT = 11.9 %

[ GRAIN SIZE DISTRIBUTION TEST REPORT

REPORT NO: L-2C

. EMPIRE SOILS INVESTIGATIONS, INC. Fis. No. 3




| GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
| | Test [z+3~ % GRAVEL ) % SAND % SILT % CLAY
fol 4 8.8 1.3 32.5 36.8 15.2
| !
i Y | PL | Dss | Des | Dsa | D3g | Dis | Dig | Ce Cu
ol HP MNP | S.31 | 8.14 | @8.87 | ©.022 | 9.004€ | B.8831 | 1.09 45,2
]
MATERIAL DESCRIPTION USCS ARASHTO
O SANDY SILT LITTLE GRAVEL LITTLE CLAY ML
i Project Mo.: BT-87-234 Remarks:
Project: GRATWICK RIVERSIDE PARK JAR SAMPLE
, & Location: GRP-EME-SE, S-14, 22.0° - 24.8°
| | DELIVERED 11,2587
) ]
I NATURAL WATER
%: Date: 92-865-88 CONTENT = 8.2 %
GRAIM SIZE DISTRIBUTIOH TEST REPORT REPORT NO: L-2D
¢ EMPIRE SOILS INVESTIGATIONS, INC. ; Fig. No. 4




GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE -~ mm ’

Test |X+3” % GRAVEL % SAND 4 SILT % CLAY
1o ] 8.9 17.6 22: 7 22.9 24.6

lo| N-a N-/A 5.25 8.21 a.12 B.014

MATERIAL DESCRIPTICON uscs RASHTO

G SAND SOME CLAY SOME SILT LITTLE GRAVEL Sh

Project No.: BT-87-234 Remarks:
Project: GRATWICK RIVERSIDE PARK JAR SAMPLE
O Location: GRP-GW&-SB, S-19, 32.8° - 32.9°

DELIVERED 11-25-87
NATURAL WATER

Date: 92,/65-88 CONTENT = 29.7 %
GRAIN SIZE DISTRIBUTION TEST REPORT REPORT NO: L-2E

 EMPIRE SOILS INVESTIGATIONS, INC. Fig. No. S




GRAIN SIZE DISTRIBUTIOM TEST REPORT
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L | Test |#+3* % GRAVEL * SAND % SILT % _CLay
fo] & 8.9 N @.8 13.1 86. 1
1 d
|
LL PI Dgs Dgg Dsg D3y Dis Dig Cc | Cu
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‘ MATERIAL DESCRIPTICN Uscs ARSHTO
© CLAY LITTLE SILT TRACE SAND ML
l Project MNo.: BT-87-234 Femarks:
Project: GRATWICK RIVERSIDE PARK JAR SAMPLE
0 Location: GRP-GW?-SB, S-1@, 18.9’-208.8°
l DELIVERED 11.25-87
~ NATURAL WATER
_ Date: 82,65/88 | CONTENT = 32,7 X%
|
1 GRAIN SIZE DISTRIBUTION TEST REPORT I REPORT NO: L-2F
. EMPIRE SOILS INMVESTIGATIONS, INC. | Fig. Mo. &




GRAIN SIZE DISTRIBUTIOM TEST REPORT
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GRAINM SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION uscs ARSHTQ
Q2 CLAY LITTLE SILT TRACE GRAVEL CL
ﬁ Project No.: BT-87-234 Remarks:
1 . N
Project: GRATWICK RIVERSIDE PARK SAMPLE DEL [VERED
o Location: GRP-GWI-SB 287 -22° (S-12)
- 11-16-§7
| MOISTURE COMTENT
I Date: 12-14-87 I'AS REC’D = 35.1 X
i il
. GRAIN SIZE DISTRIBUTION TEST REPORT. I REPORT NO: L-1B
i § Fig. Mo. 81

 EMPIRE SOILS INVESTIGATIONS, INC.




GRAIN SIZE DISTRIBUTION TEST REFORT

-

! 100 I § g S 2 e g g 3 g
T ETT AN T HITTT : T T TTTT 1 ]
78
PG se
= : %\5 o % e a |
L A : : LRl i ! |
=z | .C‘NL : :f
) ' : : AR
- N _e | SN |
= ‘ DRI |
3 : :: iilf |
S T | T -
NG
1™ J
28 \
1g \)4.,&
. R : N £ : 1Bk
268 168 18.8 1.8 3.1 .81 . 881
GRAIN SIZE — mm
U tegt |ne3~ ¥ GRAVEL % SAND } ¥ SILT % CLAY
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Project: GRATWICK RIVERSIDE PARK SAMPLE DEL IVERED
| Q Location: GRP-GW-1-SB, 38°-32° (S~17)
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MOISTURE CONTENT
Date: 12-14-87 AS REC’D = S,.8 %
GRAIN SIZE DISTRIBUTION TEST REPORT REPORT NO: L-1C
r EMPIRE SOILS INVESTIGATIONS, INC. Fig. Mo. @3
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MATERIAL DESCRIPTION UsSCcs AASHTO
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SOILS INVESTIGATIONS INC.

PROJECT:

CLIENT:

DATE:

PROJECT NO:

REPORT NO:

Material:

Gratwick~ Riverside Park
URS Corporation
December 7, 1988

BT-87-234

. it it > o e - — — T — " " - - — " —— " —— " o o o o

REPORT OF MATERIAL TESTING

A total of four (4) separate undisturbed , Shelby
Tube, samples from the above referenced project
delivered to our laboratory in Hamburg, New York
in December of 1987. This work was requested by
Mr. Guenther Funk, representing the URS Company.
It should be noted that the samples could not be
tested expediently due to the possibility of
contamination. Testing was begun as soon as a
suitable facility was developed.

The samples were identified only as follows.

#1 - GW4-SB-16'-18"

#2 - GW4-SB-18'-20"
#3 - GW8I-SB-20'-22"'
#4 -

GW6-SB-26'-26.9"

Constant Head Triaxial Permeability - Note #1.

Sample#
1

Permeability

2.99 x 10:2 cm/sec @ 4.9 p
3.23 x 10 cm/sec @ 9.7 psi.

Note $#2

4.10 x 10”8 cm/sec @ 4.5 psi.
2 x 10 cm/sec @ 10.6 psi.

Note #2 <



V1P LIS

SOILS INVESTIGATIONS INC.

URS Corporation
Gratwick=-Riverside Park
December 7, 1988

L-3 - Page 2

Note #1: For details regarding these tests, please see the
: attached laboratory data reports.

Note #2: Sample not tested as per Clients direction. all
: samples tested or not tested will be returned to
the URS Company for their disposal.

If you have any further questions, please feel free to contact
our office.

Respectfully submitted,
EMPIRE SQILS_ INVESTIGATIONS, INC.
Ve, / .

-

‘ _ -
* l el A oo

Charles C. Kelipper Edward J arbiero
Manager Testing Services Civil/Ma ials Engineer

sll



TEST DATA: SAMPLE DATA:

Specimen Height (cm): 11.21 Sample Identification: GW8(I)-SB
Specimen Diameter (cm): 7.33 20.0' - 22.0"

Dry Unit Weight (pcf): 98.0 Visual Description: Brown Clay. some
Moisture Content Before Test (%): 27.9 sand, trace gravel

Moisture Content After Test (%):__ 23 .6 Remarks:

Cell Confining Pressure (psi): 95.0

Test Pressure (psi): 84.5 90.6 Maximum Dry Density

Back Pressure (psi): 80.0 80.0 (aAsTM D ) (pcf):

Differential Head (psi): 4.5 10.6 Optimum Moisture Content (%):

Flow Rate (Av/t)(cm¥/sec)O 5,19x10“5A 1 ]8&]0-4 Percent Compaction:’

Permeability (cm/sec):0 4_10x10-8A 4_12x10-8 Permeameter Type: Flexible wall

TIME - t (sec)
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(@] v oo e 94 pany
3 —— e E ——
[ e e et o =
15 __k_ = : 33 ‘ o : : ‘ - e ‘ - P pbaas s _"::':_:

’a 10-710
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2 5 ,
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3} u 1
= “ r
| 3
g 2
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¥
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= -8
g 10 °!

.8
m <
A .6

0 25 50 75
HYDRAULIC GRADIENT -~ Ah/L (cm/cm)
PERMEABILITY TEST REPORT
» »
VL LIS . . .
SOILS INVESTIGATIONS INC. Gratwick Riverside Park
Niagara Falls, New York
REPORT NO: L-3A
OROY: Jpg | X0 JFC lﬁDﬂI:Sept. 1988 P*°¢N¢BT-87-234




TEST DATA: SAMPLE DATA:

Specimen Height {(cm): 11.32 Sample Identification: GW4-SB
Specimen Diameter (cm): ‘7_29 16.0' - 18.0°

Dry Unit Weight (pcf): 84.0 Visual Description: Brownish-red clay,
Moisture Content Before Test (%): 37.2 trace silt & gravel, moist, soft
Moisture Content After Test (%): 33.6 Remarks:

Cell Confining Pressure (psi): 95.0

Test Pressure (psi): 85.2 89.7 Maximum Dry Density

Back Pressure (psi): 80.3 80.0 (asTM D )} (pcf):

Differential Head (psi): 4.9 9.7 Optimum Moisture Content (3):

Flow Rate (AV/t)(cm¥/sec)O 4.03x10-% 8,33X1Q'%@rcent Compaction:

Permeability {(cm/sec):0 z_ggx]Q'SA 3 23X]Q'8 Permeameter Type: Flexible wall

TIME - t (sec)
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\4 o | I
SOILS INVESTIGATIONS INC. Gratwick Riverside Park
= Niagara Falls, New York
REPORT NO: L-3B
oROV: pg | O gpc | OATE' gepr. jogg | PRO-MOBT-87-234




APPENDIX B.4
BOREHOLE LOGS - PREVIOUS INVESTIGATIONS

B.4.1 INTRODUCTION

Previous drilling and monitoring well installations
were performed at the Gratwick-Riverside Park site by Earth
Dimensions Inc. and Ecology and Environment, as preliminary
investigations leading to the present RI/FS. Additional
drilling was performed by Pittsburgh Testing Laboratory to
assess the suitability of a small portion of the site for
construction. The following section presents Dbrief
descriptions of previous programs conducted at the site as
well as available subsurface boring logs and monitoring

well construction information.



B.4.2 RECRA RESEARCH, INC. MONITORING WELL INSTALLATION
PROGRAM

Five wells were installed in June 1979 for RECRA
Research, Inc. by Earth Dimensions, Inc. and Ecology and
Environment (E&E) as part of a City of North Tonawanda
program to ascertain the impact of a number of sites on
local groundwater quality. Four of the five borehole logs
prepared by Earth Dimensions, Inc. are presented in this
Appendix; well completion details are summarized below. No
information was available for MW-14 which was installed by
E&E. Wells were completed using 2-inch ID carbon steel

casing and 2-inch Johnson well screen (0.02 slot size).

ELEVATION (ft) DEPTH (ft)

Well # Top of Casing Ground Surface Screened Interval Sand Pack
10 576.37 572.70 10-12 9.0-14.0
11 575.49 571.90 17.5-19.5 15.5-21.0
12 574.84 572.40 17.0-19.0 16.0-20.0
13 575.62 573.80 14.0-16.0 12.0-17.8

14 577.72 575.50 No information available



DIMENSIONS, INC.

Test Borings and Logs '
797 Center Street e FEast Aurora, New York 14052 e (716) 655-1717

SURF. ELEV.
179 PROJECT _Monitoring well installation  LOCATION 200 ft_ Sy of River Rd, approvi-
CLIENT 2ecra ‘.’pqoqrnh’ Ine DATE STARTED _.6,[_],,{.19__ COMPLETED _6,[11 29
BLOWS ON
JEPTH %g - p SA?:PLE:‘ y 1 DESCRIPTION & CLASSIFICATION WELL WATER TABLE & REMARKS
Qe_t) L -] 12 18 24
112121313 Hoist black silt loam (CLAYEY-SILT) Soil £ill to 1.5
fil1, slightly plastic ft. over mostly
1.5 slag fill to 10.5
ft, over original
2 1613 1212 soil consisting of
- a thin mantle of
sand over clayey
Moist mixed black (SANDY-SILT), fill lake sediments,
with chumks of wood, slag fragments be-=| &| 8
31214 1712 coming alternating layers of mostly ‘8] g Moderate odors
5 slag, below six feet, slag is loose. = § qgt:edém sanples
Q # - .
HE
4 _§ Split spoon sample:
§ advanced below 14,
‘e to 16.0 ft, to se~
E'; cure sample #9.
5
o 9
10 _ ~{2.0
6114 21 2 1 10.5
7 Wet black loamy medium size sand (SAND),
8 loose 11.0 ] §
Extremely moist brown SILIY-CLAY, thin-|'g 8l &
2111211 ly laminated clays, firm becoming soft =@l §-12.P
il - with depth, plastic, sticky -§
o] 14.0
1% Boring campleted to 14.0 feet. Water table six
ft. below surface
at coupletionm,

w N = NUMBER OF BLOWSTODRIVE 2 _"SPOON _ 6 "WITH_300  Ib. WI. FALLING _3Q " PER BLOW.

LOGGED BY _Donald U, Owens, Soil Scientist sHeer 1 __ofF 1




Well N0 33— —

DIMENSIONS, INC.

Test Borings and Logs

797 Center Street e East Aurora, New York 14052 e

(716) 655-1717

SURF. ELEV.

LoGGep gy Donald W. Owens, Soil Scientist

sHeer L

179 PROJECT _pMonitoring well-installation LOCATION m—&.-&s;mtheaar of stom
—Gity-of Nerth-Tonawanda——————  sewer outlet—aet-seuthern-end-of pasky——
CLENT  _ Recra Research,—Inc. DATE STARTED  _§/1/7Q . COMPLETED £/4/79
BLOWS ON
e %g R DESCRIPTION & CLASSIFICATION WELL wLm TABLE & REMARKS
.E%t} v [ 12 18 24
12131312
Mnstlblack cinders, silt size, very
frigble Strong odors
o | 1o 1o | noted in samples
#2-5, 1\:x>de*.1'at:e]’:e8
odors in samp
#69.
4,0 '
31214 1512 .
5 T Moist partially decomposed paper
55
Wet black highly decomposed organic
2 12 material, shg?: Y ‘ Sample # crosses
w
814
- g Cinder, partially
- paper
516211235 § § ﬁ other organic
10 ris and parti-
Wet gray and dark gray slag, angular ° all cemented sla
size gravel, pa::t:.ally cemented in 8.5 ft. over
PRCYFECED place m;lclxy;y lake sedi-
oN
Z 1515 110/10
15
3ls|slglg _g. 5.5
41312 12 g 125
W N = NUMBER OF BLOWSTODRVE _2____"sPooN _ 6 witH_300 1o wr.ranG _ 30 per BLOW.

_of 2




DIMENSIONS, INC.

Test Borings and Logs
797 Center Street e East Aurora, New York 14052 e (716) 655-1717

Well NO. Hf'm":md SURF. ELEV.
379 PROJECT Monitering-well-installation— LOCATION g5 £& . Eest-northesst-of—storm—
—City of NorthTomwards . sewer outletat southermremdt—of parke—
CLIENT —Rmrﬁesea;dx, Tres DATE STARTED -6/ 79— COMPLETED —6 79—
BLOWS ON
2EPTH ég - - SA:PLE:: DESCRIPTION & CLASSIFICATION WATER TABLE & REMARKS
TR & 61 /12 /-m al N WELL
reety ' 175
5 Partially cemented slag 18.5 ~ g
. . ) O]
Ly . Wet grayish pink SILIY-CLAY, thinly |= '§‘
'L * laminated clays, soft, plastic, — 12.5
28 sticky g
34 2100
Boring completed at 21,0 feet, Sample #9 crosses
abrupt boundary.
A one inch thick
wet black
fine loam

2 foot stickup

Water table 6 ft,
below surface at
campletion.

W N = NUMBER OF BLOWSTODRIVE _2 ___ "SPOON _§ " WITH_300 Ib. WT. FALLING _3Q " PER BLOW.

LOGGED BY Donald W, Owens, Soil Scientist SHEET 2 __OF _2




DIMENSIONS, INC.

Test Borings and Logs
797 Center Street e East Aurora, New York 14052 e (716) 655-1717

SURF. ELEV.
79 PROJECT _Monitoring well ingtallation LOCATION
—LCip-oi-torth-Tonawvanda—— ofMiagara River,
CLIENT __Recra Regearch, Inc. DATE STARTED _6/5/79 _ COMPLETED _6/5/79
8LOWS ON
JE".H §§ —r— su:mnl: - DESCRIPTION & CLASSIFICATION WELL WRTER TABLE & REMARKS
Eeel') n 6| 12018 Sl
323+ Moist dark brown and grayish brown .
CLAYEY-SILT fill, f'nable, slightly Slight odor from
plastic samples #3-6,
2.0 moderate odor fx
21314131 samples #7-9,
Moist brown and black mixed cinder,
lmsehcld metal garbage, wood f:ag-
Mixed fill to
4131313 6.0 ft, over ce-
g . mented slag to
it 10.2n1fti over
6.0 par y cemen=
ted slag to 15.5
759 3u ft. over water
sorted sands to
3 18.5 ftia;‘e'eredi
/1 Moist ted gray slag ::ent.' °
e g‘ ‘g
a
10 3 Sample #8 crosses
61401104 16 10,5 | o abrupt boundary,
Z2.112/18 19 /10! -
Wet dark gray and black partially 'g
cemented .
slag =
616 1712
15
8 ) 1.505
. ‘ —tllel
93141212 V{etdarkgraylomvfinesmd(SAbD). E
A N = NUMBER OF BLOWSTODRVE _ 2 ~sPooN __ 6 "witH_390 o wr rang 30 - PER BLOW.

Loggep gy Donald W, Owens, Soil Scientist sheer _ L oF 2



DIMENSIONS, INC.

Test Borings and Logs
797 Center Street e East Aurora, New York 14052 e (716) 655-1717

Well NO. _12, coatinued SURF.ELEV.

279 PROJECT Monitoring well-installation LOCATION 400 g: NW gﬁ Well-#11,-290-ft
—6ity-of-herthr-Tenmendsa——— of-Nisgara—River;

CLIENT __Recra-Regearch, Inc DATE STARTED _6/5/79 _ COMPLETED _6/5/79

BLOWS ON
SAMPLER
s /liz/]18
s /12| /18 /S u

JEPTH

DESCRIPTION & CLASSIFICATION WRATER TABLE & REMARKS

SAMPLE
NO

et

7 ) Wet SAND, contirued Water table 6,5

18.5 ft. below surface

Wet grayish pink SILTY-CLAY, finely

laninated clays, soft, sticky
20 10 20,0

Well
Screen

Sand pack

Sample #10 may
have been contami
nat:ed fraom above
through the samr
pling method,

Split Spoan was
overdriven below
20 ft, to secure
sample #10 of the
soft SILTY-CIAY.

Well sti
was 3 ft?kqxpabave
surface,

~ N = NUMBER OF BLOWSTODRIVE 2 ~spooN _6  "with_300 b wr.FalLNG _30  » per BLOW.
LOGGED 8Y Donald W. Owens, Soil Scientist SHEET __2 of _2

—~




DIMENSIONS, INC.

Test Borings and Logs
797 Center Street o East Aurora, New York 14052 o (716) 655-1717

SURF. ELEV.
JE79  PROJCT _Mopitoring well installation LOCATION _Gratwick = Rivergide Park
CLENT __Recra Research, Inc DATE STARTED _6/5/79 = COMPLETED _6/5/79
- JEPTH ; amg&u
28T e T - DESCRIPTION & CLASSIFICATION WELL ~ WRTER TABLE & REMARKS
.ﬁﬁt) “ 5| /12] /18] /2
' —+—1+4—313-15 Moist dark brown (CLAYEY-SILT) fill,
: , friable
2.0
21716 (413
Samples #2-4 & 7
had a moderate
. . ) odor, samples #5
315161615 Moist black cinders, with household & 6 had strong
5 _ metal garbege odors,
. Bl soil £ill to 2.0
45 161615 | ft, over mixed
§- ;§ fill to 8,0 ft.
. over partial
8.0 :" cfsmgaged slag to
719 111112 0 ft, over
3; very dense loamy
glacial till,
.10 _ 'g
611411311416 et a1l ted and
et partially cemented dark gray
black slag g
~ e
7 14 11040 37 '
—pldD
4 1101 401 371
15 15.0 -
8 Moist reddish brown loam (SAND~SILT- 'é[g E
CLAY) with 10~15% subangular dolomi- e
1 100 tic gravel, extremely firm, massive
/ soil structure E
17,8 |9 17.8 -
Boring ,campleted at 17.8 feet,
w N = NUMBER OF BLOWS TODRIVE _%< " SPOON % “witH 300 1, wr. FALLING 30 . PER BLOW.

LogGep By Donald W, Osens, Soil Scientist SHEET 1 OF 1




B.4.3 USGS MONITORING WELL INSTALLATION PROGRAM

The USGS installed a monitoring well (USGS-1) in July
1982 as part of a program to evaluate select waste disposal
sites located along the Niagara River. Two additional
monitoring wells (USGS-SA-5 and SA-5a) were installed in
November 1982 to evaluate the regional geology/
hydrogeology/groundwater quality as part of the same
program. A description of the borehole logs for two of the
wells as presented in the EPA report which summarizes the
program (USEPA, 1985), follow. No information is available
on the materials used in construction of these wells or on
the log for well SA-5a.

Borehole Log USGS-1

Depth (ft) Description

0 - 4.5 Topsoil, fill, dark

4.5 - 5.5 Debris, pottery tile

5.5 - 9.0 Soil, dark, black, wet

9.0 - 11.5 Gravel, little or no return,
bricks

11.5 - 16.0 No return

16.0 - 21.5 Clay, sandy, gravel, wet hard
drilling

Borehole Log USGS-SA-5

Depth (ft) Description

0 - 6.5 Roadfill, rubble

6.5 - 19.0 Clay, pink

19.0 - 24.5 Sand

24.5 Bedrock



B.4.4 PITTSBURGH TESTING LABORATORY BOREHOLES

In September 1984, the Pittsburgh Testing Laboratory,
on behalf of a private client, advanced three boreholes in
the central portion of the park adjacent to River Road for
the purpose of evaluating the area as a location for a
proposed restaurant. The borehole logs prepared by Pitts-
burgh Testing Laboratory are presented in this Appendix.
The boreholes were abandoned upon completion.



‘-w’:s"";';"i’,% w‘EBURGH TESTING LABORATORY
= e ~ o LOG OF BORING

v

Joz No. BF-9827

Client__Ronsid C. Shiesley, Ransomville, New York Boring No._1 __Date___9-21-84 Sheet _1_cl_
Project Cratwick Park, No. Tonawanda, VY Type of Boring H._Stme  Rig_B&Z0Ot #2
Localion of Ecring: Casing used__=___Size _ -~ Drilling mud used___—
As Directed by Others Boring begun_9-13-84 Boring completed 2=13-84
Water Level -9.5! Ground Elevation_Grade referred to
Time Completion of Boring Da
Date 9-13-84 Field Party: Doak & Burgard e
R 55 |3 |33j2] &
s £ 0 53 1 81| 5T 15E| I8 oeemh| 2] DESCRIPTION
£g =2 1 & 3 E1s€:s~i%8] w |8 Soil type, color, texture, consistency, sampler driving notes,
‘.‘E! E | 2EE 27 i1sE PR S5 FEET | 2 ¢ blows per foot on casing, depths wash water lost, observed
S5 4 =z @6 1o 0% 5. S. fluctuations in water level, notes on drilling ease, etc.
i PENETRATION TESTS = o ‘
j i X : i - i
H ' ! i | - 1 =
0.0 | ' 55050{42:- 1 Mixed Fill
1 ;1.5 92 6! 61 6= 57
i 1.5 | 141105 25 3
2 3.0 1130 &l 61 6 37
: | C Slag
. : I o~
2.0 1051 57162 - 1
| 3 6,5 119 1 61 61 6F 54
! 4.5 107 95| 52 = ] Traces
& g0 Dy TRITRITEE O
: s E ;3 of
H i i [
5.0 [ slarlzsE '
=2 £ S A7 55 Cinders
75 51287150 3
9.0 61 - FTEITE R o4 1-9,1" (Moist) (VWet)
: ‘ . 0 — Ol o + PRI
5.0 3 5] sE - 0. & Sttty SamdytittIsGravel—
7 10.% 10 ' &: A AT 11 Medium Brown Silty Clay
P 10.5 ' Y -c} -S-E' ;: : Traces—of—Grey Silt—Seams
|8 92,0 ‘ 9 i ®i BRI BE 1, L -=12.0
; ! ! = BOTiNg-Terminated
. j — 3]
i : ; =
: H : : .t_ 4 —
; ! - 3
i
3
— 7]
— 8]
' e 9_:
] = .
A R R B =
. ' = 02
' ' — A e
| T |
i ' | | Engineer




APPTE PITISBURGH ITESTING LABORATORY

: LGG OF BORING
gr-5827

NO. - T T T T T

i Ronald C. Shiesley, Ransomville, New York Boring No.__2__Date _9-21-84 Sheel _1 o _
r’jea Gratuick Park, No. Tonawvanda, NY gypt? of Bo;ing H. ;S.tem RigD BaOL #2
ion of Boring: asing used__— ize__~ rilling mud used _~ ___
Locallo g Directed by Others Boring bequnI=13-84 Borine completes 9-13-58
(Water Level -10.9' Ground Elevation_Grade referred to -
Time Completion of Boring Dal.
Date 9-13-84 Field Party: Doak & Burgard L
i . = R ER =
/ <<| 2 . coT f E-ﬁi —g-': g 2 B|DEPTH| < DESCRIPTION
=9 = : PK] : S £ ;;f‘,’ ! §‘3 ! > IN 3 Soil type, color, texture, consistency, sampler driving noles,
‘ e g ! ‘a_gé _c’_,“‘ <£ l RS 5_5i FEET | & blows per foot on casing, deplhs wash water lost, observea
‘°J a JEi | @ s |a tes ! -3 ) fluctuations in water level, notes on drilling ease, etc.
: PENETRATION TESTS . NI
I ' P i g Mixed F1I1 Ulay -
ro.0 | 317575 -
115 101618 -5 F 3 Foundry Sand
1.5 273238 "4
2 {3.0 | 8161616 F .3 Silt Slag Cinder
' | ' R
: R
3'0 EE t-z-.,i '-?-Z :-_ ‘ :
3 . 4.5 761 61 6 i 6 s
. 4.5 100 No{Penetrat—ion No Sample Obtain 1n
| & | 6.0 .10 | Sample F-_ 6 Split Spoan
] i | E _
! , ! ! - :
: - 6.0 100 No;Penetratﬁ_—j_.on7 Sample Taken From Augers
s ‘7.5 715 Sample: = G.57 = 7.5
7.5 195 11081125 = _ _
5 9.0 2316 & 6 -
’ : ' i E
9.0 [150] 20 Z5F
. . 7 0.5 w5 |61 ElEE
| 10.5 | 28] 18| 48
i g8 (12.0 . 641 61 61 6 2 -12.0"

i

w

E-S

wn

[+

~

b bbb bt bt bt e b bt bt b Lol b i bt e b ba ta L
. & '
. Q.

R R L LA LA RN LRI RR L

-]

o

a'i

Q

‘T

|
i
i
i
L]
!
i
'
1
i
N
i
)

Engineer




goeserier PITTSBURGH TESTING LABORATORY

LOG OF BORING

Job No. Bf=2827

Client _Ronald C. Shieslev, Ransomville, New York Boring No.__ 3 Dale__9-13-84 Shee! _ 1 af_
Project Gratwick Park, No. Tonawanda, NY Type of Boring H. _Stem __ Rig_84CL 47 _
Location of Boring: Casing used__- Size___~_ Orilling mud used_-__
As Directed by Others Boring begun_2=13-84 Boring completed 9=13=54_
Water Level -10.9" Ground Elevation_Grade referred to________ .
Time Completion of Boring Da
Date 9-13-84 Field Party: Doak & Burgard L
s ¢ £ .i 35 |5 _ |35 T |
ST Z ) veT o= 7 | 2E| 2 & |oEPTH| < l DESCRIPTION
g =, Tie ! \-5 SEi S 158 N S | Soil type, color, texture, consistency, sampler driving notes,
e A L et ss| FEET [2] blows per foot on casing, depths wash waler lost, observed
e8] & - E e G s a 138 !-J_U, H ; o | fluctuations in waler level, notes on drilling eass, etc.
PENETRATION TESTS F ] )
i 55 | [ S —_ e
oA -
0.0 8 |12 _}_6_t_ ' Mixed Fill Clay on Top_
1 i 1.5 {48 16 | 6] 6 B oo ~
1.5 100 SIooE 3 esSlagLrase——
2 3.0 |6.0" 6| 6 | 3 Depae—Slaa-LCanmat
i L = Wl Tae U-&QB AR I | R =y
! f - Get Full Penetration -
3.0 ' 150 ‘ = b Took Sample off Auger
| 3 &5 10.20 i =
4.5 45 1981136 - 7 A Could Not Penetrat Took
| ¢« | 6.0 (236 |76 |6 6F 6 Sample off Augers
‘ ! : i
6.0 | 100 , - E Took Some Sample
z 7.3 t .10 8L§OWS e Off Augers
: 7.5 100 - ° hn !
£ 9.0 ! 151 : 9’5 !
: .0 o =13
7 1005 20 - 31
7105 1 1] B[Z&s
| 8 .12.0 ' 42 ' &: 6i 6L 123 1-12.0°
! ' T . .
i ! = = Boring Terminated
i : E 377
! = "
I ; T4
S PITTSBURGH TESTING LABORATORY
— Lo
- 6; ﬂ,é/. KMA//MJ‘_—
r 72 J.C. Burruano, Manager
- Buffalo District
— &
S
I .
| B
{ ) —— 1 B ' :" 0_1“"
I - -~
. . — .ed ———— e e naes te s ee— e cme e - . o——
l l l ‘ Engineer
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TEST PIT LOGS




A-2937

URS CONSULTANTS

TEST PIT LOG

CLIENT: NNSDEC JOB NO.: _ 35144
PROJECT: __ Geatwick - Riversipe  PArk TEST PIT NO.:_ 4 (AD
SITE: - SHEET \ OF |

CONTRACTOR: CECOS STARTED: __ 5[/9ls3

FINSHED: 5|4 | 8

LOCATION

LATITUDE : SEE _COMHENTS BELow DATUM: -

DEPARTURE: GROUND SURFACE : ~
BEARING :
BOTTOM OF PIT: S FeeT
WATER TABLE: BElow 5 RepT
DEPTH Description
(FT)
- O"' 8““ Dare crtnnic rRicm  soiwn
Sh" 5" - Misc. Fiee Deeris 18 A 6RAY Sanpy  MATRIX

- Fuu iNcLUDES ¢

GENERAL HETAL  OBJIECTS DRUM S
— - TrRuck aAnD AUTOMORLES = LARLE TRuck murrieR D - D\S\NTEGM\TEb' TiRER
)
Tiees - HETAL STRAPPING Drur @ 37 - iNsiDE
= Briee Propuct (Ren - e 15 WARD Youow TO
- ¢ ) h»(\s. r\‘e)”“' eRIELT BR\CK RED RESIN MIKE
- FQVNPM‘( SAnD (_BLFCK) a L,1 \ SUBSTANCE
-1 - woo o, i‘l\—t-:, Rve = Corrse sScreenN naterialL @ - oisiw TECRFED FiacR
1 \ 1 -
T -~ BOSTILES ¢ cAns ( 51 ') PRum @ ~ 4y IN3IPE
1S WRrD Yelwow REsin
— - PAPER ~ SQUASHED BReREL LIKE  5uBsrancE
1
— Rertnins @ S ® - seunsued herml brum
wl n~ee
e — HOuSE GuitTER CAleATEL 3y
bF wmsg REMAIN 1ML
HO DiscERNABLE
- ORIENTRTON

X MINGR  AMounT OF  WRTER votep @ S F+.

Comments Location @ P- baseline 4Horis -8 L
Ho +30 79 L

INSPECTOR: APPROVED:
LOGGED BY: Bruce I Pravaj_ DATE :




A-2937

URS CONSULTANTS

TEST PIT LOG

SPwo ‘
(Btek) AT @ ~ REMAINS of PRUMS

- BAIGHT Buve | ererd LMCL TDPS + ROTTONS
—y
SPod¢y  S6LID AMND PowbDer AND MCTAL STRAPP ING
- aterinc e a' ()

“"
- Yy sTEEL cmale
~— - CENERAL TRASH Incy, (4" tome)
BOTILES, PAPER, + PLwsTLC

CLIENT: NMYS DEC JOB NO.: 35 149
PROJECT: GraTwick - Riwversiog  Pare TEST PIT NO.: 5 { B)
SITE: ~ SHEET | OF |
CONTRACTOR: C EcCOS STARTED : 5 |io ) 89
FINISHED : sliol8qg
LOCAT!ON
LATITUDE : SEE _COMRENTS  BELow DATUM: -
DEPARTURE . GROUND SURFACE : -
BEARING :
BOTTOM OF PIT: S Feex
WATER TABLE: BEww 5 FeeT
OEPTH Description
(FT)
O“— 8" ~ DARK Srowm OREANLE RICH SO
Bh - 5‘ - Mise. File DE®BRIS N A L. BRows SANDY RATRIX
= Fieu INCLUDES !
GENERAL HMETAL OBJECIS DRURS
= - ¢" taver od FounpaRY = M\, SCRAP RETRL "INV GLED REMAINS OF

AT LENST 2L Awp

RS tamq AS Y
FIBER DRVHMS - ol
TOPS AWD SOTTeMS
IMIINCY
~ INSIDE DrumMS IS HNRD
NEWwow TO ORANEE RED
RESIN LIKE SUBSTANCE

(#W) ANALITOAL  SAMPLE B -2 (,TP-B°1)

€ 2 ))
] MR Discermagle
— - ORieNTATION
PRYURS Locaten PR -S54
Comments Locamios ¢ P- bo.se\\'ne i +8% Te L
‘ yil +49 18 L
(#) ANALITCAL  SAMPLE S-1 (TP-B*‘)

INSPECTOR: APPROVED:

LOGGED BY: peyce I Prrvaqi DATE :




A-2937

e e

URS CONSULTANTS
TEST PIT LOG
— -
CLIENT: NYS DEC JOB NO.: 35 149
PROJECT . Zoantwick - RiveERsine  Park TEST PIT NO.: lo (c)
SITE: - SHEET | OF |
CONTRACTOR: _CE co & STARTED: _ S {10 \ 89
FINISHED : S o |81
LOCATM
LATITUDE : SEE  coHmnenTs BEtow  DATUM: -
DEPARTURE : GROUND SURFACE : =
BEARING : )
BOTTOM OF PIT: 2 fFEET
WATER TABLE: Perows 2 reer
DEPTH Description
(FT)
!5! gih—- - o' - g" - D ARk BRow~S ORGANLC RICIA  Soll
— 50 8“ - 1' - MigC. EiLe peerig tuctvpine g
] GENERRL NETAL OB TECTS DRuMS
P t t
" BLACK  SICTY  Rounbagy - VERY NEBAR SURFRCE -e \% -2 perm -
] SAND  wWirl  BalLK was o 314" ‘"A”G"-FD 2 DrRuUNS oRlIenTED wITH
— FM&HENTS STERL caeLe (50 "m‘) LoNe Prls PRRALLEL
— ~ ToPS+ Bottoms ofF TO R\WER | Botn Deury
TWO DruMg KD WERE NMOT  IMTWOT BT
- RSSOLLATED METIAL ToPY Mt BoTrons | toens
— Smaerive Fieer pooys | awo
METAL sTraePiNe- wenecep
- Movso g DRvrms were
_ RERD\N  DiscanuAnLe .
- INSIOT Drumg 1S HARD
— NELow> 1o vk RES IO
— \F LIkE Suestarce
FisER. BopY OF opE
—— Drvrt  REVERLED THE . P-TERT
Folow e ¢ 1) @ 2) trmmet 3D BUTIL- PaENe L
Comments LocamTon P-baseline Hy vy 23 L
4y +25 23 L
INSPECTOR: APPROVED:
LOGGED B8Y: Bxy I P w DATE :




A-2937

URS CONSULTANTS

TEST PIT LOG

CLIENT: BN SDEC JOB NO.: 35 149
PROJECT: GrRatwick - Riwversipe  Parce TEST PIT NO.: 7 (D)
SITE: - SHEET _\ OF |
CONTRACTOR: __ CE coS STARTED: s lulsq
FINISHED: 5 |u |89
LOCATION
LATITUDE : __ SEE _cOmmnenNTs BEwow DATUM: -
DEPARTURE . GROUND SURFACE : —
BEARING :
BOTTOM OF PIT: 4.5 fFeeT
WATER TABLE: Beluw 4.5 peeT
OEPTH Description
(FT)
} o u W
- O - 8 - Dare @rowN sciL
2
3 8“- ‘-]_5‘ - HMuse. PuL DERRS B‘-l. Bown s maTe
- 1 -4S CRRCOAL 6REY HMATRR
i A - FlLL iwNcCLubpeg
IERRERE] —
SenveRAL HETAL _o83eTSs Drons
- PAPER, PLASTIC, RRSH | - nBumbnet sceme NO  DRUMS AT
= SmAu Anount of ReTh- THIS  vocamon
- WieTE RuPaar (oxpowng] ~— BED SPRiINeS
- = AvTbrowiLe HHDeruLLC
I
- SauRASHED TRASH CAN
=~ \
15 +  Fiat uPENETHABLE Ladsr  ofF  SLAe Like
HRTERIAC, BPLUISH ~ wWHITE 1N coLoR,
Comments Locanon: P~ boseline 44410  20% R
Hy 3 1\ 2149 R
INSPECTOR: APPROVED:
LOGGED BY: DATE .

Bruce T PezyaiL




A-2937

T——— e g T =

URS CONSULTANTS

TEST PIT LOG

CLIENT: NYSDEC JOB NO.: ___ 35149
PROJECT: CiATwmiek ~ RwersiDE  Dheg TEST PIT NO.: 17 (E)
SITE: - SHEET | oF |
CONTRACTOR: __ CEC.O S STARTED:  S/ii/89
FINISHED : __ 51 |89

LOCATION
LATITUDE : SEE  COMMENTS BELOW DATUM: -
DEPARTURE : GROUND SURFACE : ~
BEARING :

BOTTOM OF PIT: 6.5 reeT

WATER TABLE:

BEow 6.5 feeT

Description

JASEEREETET

- O“ -8 " - Dark Brown SO
u \
8 -6.5 - Fusc. Fue DeEBris  nciubine .
Envernl HMETAL  OBIECTS PRYHS

t
8“—3 BLacik poumbdey
SAND - raLATIVELY
HwoHG CENGOVS

v (YR
3-6%2 BLAck METRIx |

NO  HAJoR META(LIC
oBIECTS AT ™IS
Lecamion

NO  Deuns AT
THRIS LocATION)

- VARIOUS GAEBAGE
— INCLUDING TRucK
AND AUTOMOMLG ®
- TIRES  PAPER  mnND
. PLASTC - Auso
WHUTR RUBAERY
— wnPound v A
] a' piancERr HASS
"+
— ¢.s FLaT  (urENcTRRBLE  AvER OF SLAS LIKE
—— HATERIAL. BLUEISHE wwiTE o COVOR ,
F MINOR  AMounNTS OF WRTSR _NoTep ® 6.5 FT
Comments locanon : FP- baseline H42+09 549 R
41 +¢9%F 54 R
INSPECTOR: APPROVED:
LOGGED BY: BRroce 7 priisiL DATE :




A-2937

URS CONSULTANTS

TEST PIT LOG

CLIENT: NNSDEC JOB NO.: 35 149
PROJECT: centwick - Riverswg  Paey TEST PIT NO.:_3 (F)
SITE: - SHEET | OF |
CONTRACTOR: _ CE COS STARTED: __5 |i2[g 1
FINISHED: _5 |i2 )89
LOCATION ELEVATIONS
LATITUDE : 2EE Commests  PElow. DATUM: -
DEPARTURE: GROUND SURFACE : -
BEARING :
BOTTOM OF PIT: A FeeT
WATER TABLE: Perow 3 efexT
OEPTH Description
(FT)
' ) n “
2 - c -2 DARR  BRowN Soib AND  SOD
T 2" -3 K FitL DEBRIS 1N A wWHITE ASH TO
- BLACKE. SANDY MATERIX, — FLL IRCLUDES:
-] GENSRAL NETAL OAJEZTS DRunS
—{ ~ PRPER, PLAST\(, wooD ~ ABUNDOANT METAL - 85 émitony HETAC
~ LARCE AMouNT of DEBR\S RAMGINE FEOK DrRVM @ 8" deEPTH
] RED BRICK HMAaTERIAL A FeW tvenes T ~ RUSTED wiTit SEVERAL
— A fEv FEET ACROSS - woLes
INCLUDET CAR MUEBFLGRS - EmPTY
= AID M ANGLED REThA
— oM FELTS ~ MO DIdTINGUIIRING
- - EMP™N SS-gal Drun nAeKks
- 3 UNDULATING LavYer of SLACLIKE
—— MATER\AL. BLUVISH WHRITE IN cotof.
Comments Locanion ¢ P-boaseline 40+20 200 R
qo+ 19 188 R
INSPECTOR: APPROVED:




A-2937

URS CONSULTANTS

TEST PIT LOG

CLIENT: NN s beEC JOB NO.: 351449
PROJECT: Gririwick - RIWVERSIDE _PRARK TEST PIT NO.: 18 {( ¢)
SITE: - SHEET oF |
CONTRACTOR: CEcos STARTED : 5 !\2|3q
FINSHED: s \ll&sa
LOCATION
LATITUDE : SEE connerns pErow DATUM: -
DEPARTURE : GROUND SURFACE . -
BEARING :
BOTTOM OF PIT: 1 _EEeT
WATER TABLE: BElow ] feeT
CEPTH Description
(FT)
1 W
A - O -6 - DALk BROWN SoOlL
i !
3 6 -3 = Mist. FiLL DERRIS IV A DARK BRowN  HATRIR
7 - Fioe iNCLVDES?
5= GEWERAL METAL  OAJECTS PRVHS
b= - PAFER, PLASTC , wooD v HeTAL 55 gl DR ® nAncep Fileee DrRUM
m{mum @ 5' - wnue - Fice Dres with vl merAaL seareius
- POwDERY mMpTERIAL NEST oF MEML “INsIpE DRV 1S
~ 1~S¢AL woern vo.al WRRD R RESIN
_ STRAPPING & L% -3 LIKE SupsTrmce
- ® remL S5 ¢avion
PRUM ORicwED Wit
S LonNG AYLS PAae LV
— v @wer
S INSIDE bRUM IS5 BWALD
— RCD RreESiv (\KE
SUBSTRANCE
- \
_ T + UNPULATING LNRYER ©f SLACLIKE
MATERLAL . BLUISH WHITE IN coloR .
Comments  LbocAToN © P-paseline Yo+ig 48 R
Ho+19 6o R
INSPECTOR: APPROVED:
LOGGED BY: ggyuce T PRzvevL DATE :
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APPENDIX C.1
MONITORING WELL AND PIEZOMETER CONSTRUCTION

c.1.1 INTRODUCTION

The construction details presented in the forms
included in Appendix C.1.1, provide a graphic illustration
of each monitoring well and piezometer, as well as con-
struction dimensions and depth. Construction materials are
also specified on these forms and the user is provided with
a generalized log of the subsurface 1lithology at each

construction 1location. Well identification numbers are
noted at the top of each form and correspond with well and
piezometer locations presented on the site plan. well

identification numbers are followed by a letter designating
relative well/piezometer depths at each location (i.e.,
shallow (s), intermediate (i), or deep (D)).



c.1.2 URS MONITORING WELIL. AND PIEZOMETER CONSTRUCTION
DETAILS




A-2375

DRILLING SUMMARY
PROTECTIVE CASING AND
Supervising Geologistk Erev. T79.26 LOCKING CAP
— b . 'j-783 bl
fnors Lalrzs EEy S e | - GROUND LEVEL
Drilling Company: ' ' 7 i
LER Forerparitac Z cASING _PF_inch dia,,
Drillers : Jam /ockFors ” _/O___feet length
Crace ermen ;
Luse Maeows g
Rig make / model: 7
- L~
CMeE -75~ A Al AUGERHOLE 2% inch dia.,
Date : ’ _€.© feet length
Oer 23, /797 75er P
Z
GEOLOGIC LOG ’
Z3< ex A STAINLESS STEEL CASING
' 8 —&=__inch dia.
depth (f1.) lithology e | #2 feet length
N 3
0.0 -0  TéFlore 23.5¢r A b AUGERHOLE _ 7 £ inch dia.,
0.4 1.7 ¢ e ! —32-H feet length
(.7 - 58 SILTY FINE SALD = 279 cr . i
58 =257 5:1’74"/ = 294 g7 —E
267 329 7/ Yt o £ TAINLESS STEEL SCREEN
bAoA S 2 __inch dia.
g WASH COREHOLE S feet length
WELL DESIGN #2.9 pr =22 inch dia.
/. & feet length
CASING  MATERIAL SCREEN _MATERIAL FILTER __ MATERIAL
' « ) HY R frex
Surfoce:.gg /A Sre=z- | Type ;jo}l Jraiicexs |Type: f(lihrb Setting | £70 - ¥5i0 £
Jreee
. - . ATERIA
Monitor :_3,9?'( Srameegs |Slot Size:  9/0 .4/ SEAL ‘7MQ,E§,€,',‘“
St Type =,,¢ﬂ,_€= e,,.,’ e Setting: 7.8 -37.¢0
COMMENTS: _LEGEND
2 PZA  CEMENT . BENTONITE GROUT
il Curridss f Loask v BASE B BENTONITE SEAL
OF fotefce 4S50 - ¥8.9 Fr SILICA SANDPACK

Client : _ Location: (e4rwice —f:veps pef Project N2 :
NYS2EC Az IS4G
URS Company, inc. [DEEP MONITORING WELL|weil ne - .
URS vew vom - -newsemer | CONSTRUCTION DETAILS GO - //b)




A-239868

DRILLING SUMMARY

PROTECTIVE CASING AND

Supervising  Geologist : Eesy, I 78.44 LOCKABLE CAP
VPRE Aﬁ/ﬂé’x ELEV.598.05
Drilling Company: ELEV.57. 78 . /GROUND LEVEL
A FL _Twmranrente : - 9
D '“ers-_ \7’/‘1‘4_ ﬂCCKF'&‘ /——-———— 7l 5" i
ri nen R emmn oy / AUGERHOLE s inch dia.,
Rice Mastes £35-9_fest length
Rigc,':‘/("e‘;e ’7"?“" ——STAINLESS STEEL CASING
- Y
jrocr R ‘ 2.0 Inch dia.,
Date : O] T /0-0_ feet length
Ocr 25,7987 = D
x O = b
GEOLOGIC LOG z =
Y] :7:1‘ — -‘:’,
o i = BEL
depth (ft.) lithology Y == D
8.0-0.4 TEPLoI ’;- STAINLESS STEEIT SCREEN
&-‘_/—_ /’7 F/LL :."L E :‘: ..___._._j"z inch do-.
1 , ol — D 2-< feet length
1.7 - 5.8 Sty Fivedens 2 v — RX
Y 7SS0 Fr Frefviaio
5.8 -15.0 Silry (LAY 2
WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
3 n #y&&flb
Surface: #w JreeL Type : J&f Jruscess |Type: SN Setting | f.e - /85 0Fr
Prorccron Sreet
. A A A
Monitor: Po¢ Ss7a~<ess |Slot Size: glo .4 SEAL ‘I/’,N:beﬂam =
Jeee Type : Lerroa e Setting: 510' £ 0~
PEw s
COMMENTS: _LEGEND
PP o CEMENT . BENTONITE GROUT
[ BENTONITE SEAL
SILICA SANDPACK
Client : - Location: Gearisec x- Livenside | Project N2 :
SO<C
MY ars 2549
URS J55amoty s, [SHALLOW MONITORNG WELL [wey. e
e Eireee |CONSTRUCTION DETAILS | G« - /(%)




A-2375

DRILLING SUMMARY

PROTECTIVE CASING AND

Supervising  Geologist :
%4»{( ZA&Q"J’

ELey 57757 LOCKING CAP
ELEV. L2217,

Drilling Company:
f /{,{’,‘ Lwreranrcsse

__~ GROUND LEVEL

CASING 227 _inch dia.,”

ELEV.S75.37

Drillers : ~Jrae Ao<nFfoRs
Crvcwc SeAamezr

/6.0 feet length

L~
7z
]
A
”
L A4S g
Rig make / model: ;
i _ L1
CHe -75~ -] ] le——AUGERHOLE _/2-0 inch dia,
- [
Date : [ -© _feet length
@org}, (327 2.5 o E
]
/
GEOLOGIC LOG ”
29.0 £r ’ STAINLESS STEEL CASING
—&-9_inch dia.
depth (f1) lithology I8 € feet length

o.0-/.7 Fu—c.,

)7 - 25  Ceayey JiT

2.5 - 3.7 Siery Jan>
3.& - (5.0 SiTY CLAY
/5.0 - 34.5 Tl
45 - 0.0 Spsppe

AUGERHOLE _7, % inch dia.,
ZZ.0 feet length

TAINLESS STEEL SCREEN

2.0 _inch dic:.1
COREHOLE Le. 5__feet length

WELL DESIGN £50 or 2.0 inch dia.
Lo-0 _feet length
CASING __ MATERIAL SCREEN _MATERIAL FILTER __ MATERIAL

Surface: ¥ow 2O Jreee Type : 594 Sraeess Type %’f“‘ Setting | S5 5 - #C.0F7

Monitor: Po¢/ J7mwezss |Slot Size: 0/0 ,upn

Jrese

SEAL MATERIAL
PorEBOMETE.

Jre= Type : ReRmron TE Setﬁng:ZﬂO -3{/-)’?
Arers
COMMENTS: LEGEND

e CEMENT . BENTONITE GROUT

L] BENTONITE SEAL
SILICA SANDPACK

Clienf : A/nygC

Location : Ggaruzdb. - /erra.rrpe’ Project N2 :

V. SS7¥7

ms URS Comgané, Inc.
INSUL NEIN

NEW YORX NEW JERSEY

DEEP MONITORING WELL|werl Nz .
CONSTRUCTION DETAILS | G a-2(>)




A-2398

DRILLING SUMMARY

Supervising  Geologist :
fwses Latres

_ _ PROTECTIVE CASING AND
ELeV. 576,95 i LOCKABLE CAP
ELEV.57.59

ini : - . R EV

Drilling Cenlpany ‘ ELEV.575. 6 | /G OUND LEVEL

,éﬁﬂ LA TERNA [ e ﬂ'

Drillers : Vom Ascafeas : Z AUGERHOLE _Z 5~ inch dia.
Chuce Aeamer .o cr A 7 ~ '
g;hs /il j _.’_Q_.Mim

RigC/(:a,ke /;odel: ~———STAINLESS STEEL CASING

€ - .
% 4.0 fr . 2.©_inch dia,,

Date ; , R R 0. feet length

&CT- 2?, /717 -, =': l:

T = b

GEOLOGIC LOG z =R

W :f:t'= .‘:‘,

¢ l‘.: = -:'"

depth (f1.) lithology '..'.' E
8.0-/0 Free y s e STAINLESS STEEL SCREEN

/.0 -150 C’LA/:‘ ST ’5 E" 2.9 _inch dia.,

4 \ 240 Ar - = 370 feet length

) PAYY Y- KPR

WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
, : 2 Y RAoci ,
Surface : #omr Srewe Type : SOF Jraineest [Type: fogs  Settingy Fo-~/sTor
JrEge
Monitor: __?97[ Srmneess|Slot Size: .or/o rven SEAL "/?%
Sreee Type :Lewnw, 7€ Setting: bo-4F.0pz
ﬂ‘zcm
COMMENTS: _LEGEND
P A CEMENT . BENTONITE GROUT
N BENTONITE SEAL
SILICA SANDPACK
Client : Location: GrA7w/cie — Aiveare > Project N2 :
NYIDEC 2 T<749
URS E%_W%Qh%% SHALLOW MONITORING WELL | WELL N2 .
e Sle=s | CONSTRUCTION DETAILS Ga-2.(5)




— PROTECTIVE CASING AND
ELEV. 575,68 LOCKABLE CAP

ELEV.97J.58 /— GROUND LEVEL

DRILLING SUMMARY

ELEV.573.93
~—AUGERHOLE _ 7.5 inch dia,
£Z-Q feet length

PVC CASING —£2:° _inch dia.

Supervising  Geologist :

orsas LasZex

Drilling Company:

npa /7.@ teet length
ﬂ;,{ A TERNAT T ors Ht

: Tir KockFord
Drillers Cotir e Rommpest

Lecr Marks SCREEN DETAILS
Rig make / model:
Cue - 75~
BENTONITE
Date : SEA
’ e,/)ec, 2, /987 )

v.'!-.):.‘_.'

PVC SCREEN
2.0 inch dia.
2490 feet length

AALARRRARRRRRRRRRRA
ANRARARRRNRRRRN AR v

GEOLOGIC LOG

[ ARSI

depth (ft) lithology '
0.0-0.5 TORSOIL z GEOREXFALE SOCK
0.5 - /2.0 /;'LﬁL a. (HELD X1 TH

J2.0 ~/4.90 /e o 3 PLABTIS. CLIPS)

e——— SILICA SAND PACK

LTI

LTI AN Rk

PAMY
“
.
-
L+
o
i
Pt
'
z
£
A
o
5
&
A
"y
s
<
s
4
W
Ll
H
o
)
b

PVC CAP
i 7 s
SPETT—SROON—HOLE
WELL DESIGN inch dia.,
, feet length
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL

= O Rocx ,
Surface: Frwr Jree | Type - Sew 40 e |Tye: j;,@ “Settingy /4S5 -/Lo Fr

A-2400

Monitor: 2, Sew 40 |stot Size: LO(© i SEAL ﬁ;if;l:\:
rove Type : Aewnnse Setting: /L4 /4.5 ~r
/aa::rr
COMMENTS: _LEGEND

T CEMENT . BENTONITE GROUT

o BENTONITE SEAL
SILICA SANDPACK

Client : _ Location: Getres rea - ivezenae | Project N2
Ll e k227

URS Company, Inc. PIEZOMETER Well N2 :
URS zrm@ a2 | consTRUCTION DETALS Gw-32)




A-23986

PN LESS STEEL_

DRILLING SUMMARY
PROTECTIVE CASING AND
Supervising Geo!ogis'ﬂ ELey. ST5.G5 LOCKABLE CAP
Drilling Company: ELEV. 573.93 l /GROUND LEVEL
R Y BZ
LA
Dritlers: Jrm Aoexrond %——-————AU@ERHOLE _Z.5_inch dia.
bt A LR AMEA. y A s
Aree & | L2.0_ fest length
R‘9(;°je / model: L STAINLESS STEEL CASING
A - 72 - . . _2.0 _inch dia.,
Date_: | e 5 | 0 L L. ¢ _feet length
Dee 2 /987 R=5
T = b
GEOLOGIC LOG z A=
s |[AEL
depth (f1.) lithology -. —
0 o-05  Toson _’._._':_="'___" STAINLESS ‘S?TEEL. SCREEN
015' ‘/2,0 ,C‘/LL , '.'5 E 'c‘: -9 thh &0.,
VAl R — YO S.o feet length
l ‘Z:O” “ l“. '«‘:“:’T.:q:
WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
, _ 7
Surface: 4/ . J:r&f/. Type : 30¥ ?m//«..:ss Type: %“’Seﬁing;fc-/z,ar‘r
. g
Monitor: Z ,ar 39?" Slot Size: o/0 /v SEAL w}é{iﬁ}_&l}

Type : Lemwvr Setting: Lo - S0 f~r
Aetiers

COMMENTS: LEGEND
P> CEMENT . BENTONITE GROUT
BN BENTONITE SEAL
SILICA SANDPACK
Client : ///J, y Location: Grarwsca ~fwersiE | Project N2 :
Sk FEHLY
URS cl‘JoﬁsSULg,?Gmp?BG/M‘."?ng's. SHALLOW MONITORING WELL [weLL Ne . -
ven o~ uew emer |CONSTRUCTION DETAILS Gw -3(<)




) PROTECTIVE CASING AND
Erev, J78.39 — LOCKABLE CAP

i

A-2400

ELEV. 378.35 ’ GROUND LEVEL
ELEV. 5% 77 pa
DRILLING SUMMARY 1
L ?-—»—AUGERHOLE Z5 _inch dia,
Supervising  Geologist : 1 ] £2.9__feet length
fuoee Lafzes ? ? PVC CASING-Z 2 _inch dia.,
Drilling Company: L1 222 feet length
L F L Znrerssronse 1
Drilers : Tt Aocufad ; A
Hu K
Lo [dirss 1 ] SCREEN DETAILS
Rig make / model: L1 [ A
- ] [~
CMe =75 ? ? BENTONITE
Date : SEAL
Dec / , /9E7 ? ? ez M
GEOLOGIC LOG 1 L = PVC SCREEN
/5.0 Ffr . My ~2:Q inch dia.
B 3
f - 2.9 feet length
depth (f1.) lithology pommm b
0.0 - 1.0 TOP50 /4 T - GEOREXFMLE SOCK
10 =ML FrL o S8 (HELD>WITH
M2 =28 Lewy a e PLASTIC: CLIPS)
20d-220 Tl ‘ };E;Z.-.__.SMCA SAND PACK
22,0 ¢E/-PVC CAP
B SPEIT—SPOON—HOLE
inch dia.,
WELL DESIGN | X g
CASING  MATERIAL SCREEN _MATERIAL _FILTER __ MATERIAL
) HE Qs
Surface ; {//ﬁ/ fr‘:’a.. Type : 2/ Jec i 9/9 Type : G,y,m Setting ¢ 140 -22,0 o
e
Monitor: Zw Jeu # |slot Size: LOlO 1/ SEAL é}dggmk‘
Are Type :@alungg?sming: /50 - /p0 A
- <
COMMENTS: LEGEND
1  CEMENT. BENTONITE GROUT
BB BENTONITE SEAL
SILICA SANDPACK
Client:/_ _ Location: GMU/CK.‘/é/m{fbé: Project N2 : »
$2&e ‘
4 yZ7m B 20234

URS Company, Inc. PIEZOMETER Weil N2 : _ _
URS g ardietis CONSTRUCTION DETAILS Gw-4Z)




A-2398

DRILLING SUMMARY
PROTECTIVE CASING AND
Supervising  Geologist : ELev.378.70 LOCKABLE CAP
[voas Lafkss ELEV 576,37
Drilling Company: ELEV. 576,87 l /GROUND LEVEL
L L7 e RN ATIONAL - ﬂ
— S
Drillers : J et Ao fors [ AUGERMOLE _7. 5" inch dia.,
Hl CRe /fe'&mex, 3.0 4 /4;{ P f‘t!
oo Magis ] LF L ength
Rig make / model: ——STAINLESS STEEL CASING
CHME -753 7.9 £ : 2.2 inch dia.,
Date : ' | £.3 pr .'"'___','-.." £9-9_feet length
)zcl, /727 = D
x = b
GEOLOGIC LOG z N =R
W :f.1'= a‘:‘,
[en) ‘-": : .".-
depth (ft.) lithology Y == D
6.9 -10 7ep501 i STAINLESS STEEL SCREEN
(O - /40 FrLL = _£.0_inch dia.,
3.3 er L -:‘;.‘._: 579 feet length
Wy =
WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
2N o4 , oy & Lo
Surtface : %/ Srece | Tyre ﬁ&/ﬂ&{ﬁiff&l Type - {)Mb CKSSeH'ing { 70 "/‘/«01"?'
~- s ATERIA
Moni'ror:z”{ 3{761 Slot Size: ,0/0 v SEAL éﬂhfming‘
JFRNLE RS JresL Type '-ﬁerm"*;f;’ Setting: S0 - /-0 £

COMMENTS: _LEGEND
P2 CEMENT . BENTONITE GROUT
BEEE BENTONITE SEAL
SILICA SANDPACK
Client : Location: é,a;m,cz.-/@reu/k' Project N2 :
Ny Sdee Sk Y2

URS URS Company, Inc.
CONSULTING ENGINEERS

NEW YORK NEW JERSEY

SHALLOW MONITORING WELL
CONSTRUCTION DETAILS

WELL N& 5&/"%?)




A-2375

DRILLING SUMMARY

Supervising  Geologist :
woke Lt ex

Drilling Company:
«r
AL ANERNAT2I N A

Drillers : Tkt RocH FoRA
Hucte Banmck-
ree Mg s

Rig make / model:

CME - 75

Date/z':/o‘/ f{ /fd’7

Etey. ST AT
ELEV. 370.90

PROTECTIVE CASING AND

LOCKING CAP
ey A
. \ - GROUND LEVEL

ELEV. 5¢8. %L

GEOLOGIC LOG

CASING Z;J inch dia.,

ZS  feet length

——AUGERHOLE _/Z _inch dia,
feet length

depth (ft) lithology
0.0-/90 Freoe
(9.0 ~STY Tiee

57.5-€8s  JurE

it AATLELILALELETIARAREERARRN

STAINLESS STEEL CASING
_£-©__inch dia.

£0.0 feet length

AUGERHOLE _Z7.5~ Inch dia.,
Z5- S feet length

TAINLESS STEEL SCREEN
_2.9 inch dia.
Z0.& _feet length

COREHOLE
WELL DESIGN 2.0 inch dia.
Lo feet length
CASING _ MATERIAL_ SCREEN MATERIAL FILTER MATERIAL
Surface : ¥/w JSreec Type : 3O Srasuaecss Type: Leys Settingy S3o-¢7.¢
JSrzez
. . A ATERIA
Momtor:_?ayjf‘mvéw Slot Size: g/g SNCH SEAL 72—,_,,5,8,,.‘_"‘ s¥€o0-55.¢
reed T ;&W’d!fﬁ S tti . 4 - S-é_ o L
ype gl etting: 7 #7. 0 Ar
COMMENTS: LEGEND
A CEMENT . BENTONITE GROUT
] BENTONITE SEAL
SILICA SANDPACK
Client : — Location : G/Mr‘utc_x. —Aversrdp <] Project N2
AysoEc o ed 2%/
URS URS Ccmipany, Inc. IDEEP MONITORING WELL| well N2 -
NSULTTA: NGIN,

NEW YORK

NEW JERSEY

CONSTRUCTION DETAILS

G2 -SP)




A-2400

ELev,

DRILLING SUMMARY

ELEV.568. 67 |

PROTECTIVE CASING AND
970, 9% LOCKABLE CAP
ELEV. 570.0,5 /—GROUND LEVEL

% ?*—AUGERHOLE 7.5 inch dia,
Supervising Geo!ogis'ﬂ - / 316 feet length
Jeft Goldeabrry ? ? PVC CASING —Z:0 inch dia.
Drilling Company: e vy 272.0 $eet length
5
£ 3L Tpmabrsndd ? ?
Drillers : Jim Zechfad e
! (Wl Beamer / /
Vi
sl Mok ] ] SCREEN DETAILS
Rig make / model: 7 ?
Mg -5
e L BENTONITE
Date : L1 0] SEAL
a1 szl 1
" L
- ? =i PVC SCREEN
EOLOGIC LOG e -
G 24,0 - ] b _Z:9 inch dia.
f 5 O feet length
depth (f1) lithology =)
04 =200 ! : T eosgmH
200-3L0 T a = PLASTIC\ CLIPS)
725 2
TV SEjse——SILICA SAND PACK
300 7 s
2o [=im sy ——Pve cap c
ol AT SRHT—SPOON—HOL
inch dia.,
WELL DESIGN Covgoreat s 3070 X R ds.
CASING __ MATERIAL SCREEN _ MATERIAL FILTER __ MATERIAL —
: . yy Zzo - 37
Surface : 4/;;, fée/ Type : SchF0 Pve Type : 4,{(:,‘5, Settingy -~
Monitor: - } Slot Size: .¢/0 )7k SEAL ,.%QEEZI-AL 2po 225
‘ Type : Beafw’e  Setting: ’ '
2" Sehdo Pvc 2 iteds
COMMENTS: _LEGEND
P CEMENT . BENTONITE GROUT
L BENTONITE SEAL
SILICA SANDPACK
Client : \ Location: /rZtfuis. -./z(//ﬂ/c, Project N2 :
NV YSPEC D e 3 /4G
URS URS Comp?n Inc. PIEZOMETER Well N2 :
vw o “wewrer | CONSTRUCTION DETAILS| Gw -5 (T)




A-2398

DRILLING SUMMARY
— - PROTECTIVE CASING AND
Supervnsmg Geologist : ELev. 270.51 LOCKABLE CAP
J et ﬁ//f//é’*//‘? ELEV. 570./0
Drilling Company: ELEV. 5.2 5 I GROUND LEVEL
: . 56855
ﬂ 4+ /Z /04//15/46’/74/ e / 9 /
N . J ,Q)aglré/é/ /
Dritlers: =" * evmer 3.0 2-—————AUGERHOLE 77( inch dia.,
Ry Marks J /5" tfest length
Rig make / model: L STAINLESS STEEL CASING
(Me - 75 o >0
] 29 inch dia
o A 3 [ty A
Date : . g5 i I /0.0 teet length
oy 20,/967 =L
x =t
GEOLOGIC LOG = = e
w :f.l'= c‘:"
. o R = R
depth (f1.) lithology RO === P
0.0-150 ook gsadted e STAINLESS STEEL SCREEN
g 4 =t 20 inch dia
grace! A/ R P — b <o .
. . e [sooans : & feet length
[(/Fﬂﬂ , h//o(é ) B YRR
WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
; X # rock
Surtace : 41”- stee/ Type : 304 {’/)Z;';"ﬁ Type : 4_‘,-4;,,4/6 Settingy /5 0-20
Monitor : 304 {;2/;/;?3' Slot Size: ,0/0/mnckh SEAL '2/(&;53/““' ,
: orY 4 3 . 0 - 5.0
Type /,—::7/.4{; Setting: 3
COMMENTS: , _LEGEND
P CEMENT . BENTONITE GROUT
] BENTONITE SEAL
SILICA SANDPACK
Client : Location: (rzéwscke - vl fe Project N2 :
N1 SpEC i 35747

RS URS Company, Inc. |SHALLOW MONITORING WELL | weLL ne .
U New o new vensey | CONSTRUCTION DETAILS Fow -5 )




A-23775

DRILLING SUMMARY
PROTECTIVE CASING AND
Supervising  Geologist : ELsV, w_\-‘—-é LOCKING CAP
l( 4 E _\5‘73-%
fudres Latkes e - GROUND LEVEL
Drilling Company: ' 7 i
K ER Tararmnrronae Z casiNG _@ *F inch dia,
Drillers : ~Jrat Aockfond z Lo __feet length
Y AN AQW L]
st MALKS 2
Rig make / model: 5
Z
CME - 75~ ] Pl le——AUGERHOLE __¢2 _inch dia,
Date : & /7 teet length
Neov /5 /967 At
GEOLOGIC LOG
S0 er STAINLESS STEEL CASING
2.9 inch dia.
depth (f1) lithology »56.5 feet length
6.9-0.5  Tépso— AUGERHOLE _ 7§ Inch dia.,
0. -/6.0 Ee T LZ.0 feet length
-
l6o =3%.0  Tiet i
. 3 - o
26.0-%7p  Juwes TAINLESS STEEL SCREEN
PIEYN
COREHOLE set teng
WELL DESIGN - 22 inch dia,
\ 2 __feet length
CASING  MATERIAL SCREEN MATERIAL FILTER MATERIAL
Surface: & v Jreec. |Type : 504 Srmwcexs |Type: _;g;m, Setting | S¥ 2 - 470 £

Monitor: $0¥ Sramiess

Slot Size: g/p NCH

Jr=z

SEAL , MATERIAL,

Fr<zemeTet.

Sz Type ﬁ”w Setting: S/-¢ ~S¥€ A

COMMENTS: LEGEND
P CEMENT . BENTONITE GROUT
] BENTONITE SEAL
SILICA SANDPACK

Client : _ Location: GL#7wck - RverspE Project N2 :

A/‘/Jbt < 7T S5747
URS Company, Inc. IDEEP MONITORING WELL| wen n2 . ‘
URS vow emer |CONSTRUCTION DETAIL S Gl - &(2)




A-2400

PROTECTIVE CASING AND

ELEV-_M.‘:.'—4 LOCKABLE CAP

ELEV. S73.7

/— GROUND LEVEL

ELEV.57/. 78
DRILLING SUMMARY Zil2s
L ?-———AUGERHOLE _ZS inch dia,
Supervising  Geologist 1 U] ZEQ feet length
fwovee Lafhes ? ? PVC CASING —£.& inch dia.
Drilling Company: ? / feet length
LR e patrsonii_ % ?
Drillers : J7m Abceions ] =
Crnc k& B<ArmsL. / /
Lo Aamas ] 1 SCREEN DETAILS
Rig make / model: ? ?
-
CMe- 75 Ry BENTONITE
Date : ; A SEAL
WNeov /7, /7407 A ? R
] i PVC SCREEN
GEOLOGIC LOG ] i
225er - ) S &£©_inch dia,
f e 2:@_ feet length
degfhgfi._) lithology -]
0.6 - 0.5 ToRSEiL x - GEOTEXYILE SOCK
05 -/55  Fric o S (HELDWITH
/552 Tre . = PLASTIC CLIPS)
250 ir i
Y s =g DY _.g._:y;.—_—snuc;\ SAND PACK
ZE0 Fr "‘: 27.SFr :_:-_-: PVC CAP
B SPLIT SPOON HOLE
WELL DESIGN ~L2_inch dia,
, A.___fee? lquth
CASING __ MATERIAL SCREEN _MATERIAL FILTER __ MATERIAL

Y R fooesk
Surface : f//,q/ ,fm Type :Z/M %& " | Type: Sava

Setting 250 -28.0

SEAL ATERIAL

Monitor: 2, Jew 40 |Slot Size: /g o Dr zomSren,
//’C/ Type : fewrenmre Setting: 22,5 -257o
LeesTS
COMMENTS: LEGEND

P CEMENT . BENTONITE GROUT

L BENTONITE SEAL
SILICA SANDPACK

Client : Location: G arenci- Kiver e | Project N -
A }/Lbé'é 4 72T Fs747
URS Company, Inc. PIEZOMETER Weil N2 :

URS w22 | consTRucTION DETAILS $4-¢(Z)




A-23398

DRILLING SUMMARY
o PROTECTIVE CASING AND
Supervising  Geologist : ELeY. S T4 Gl LOCKABLE CAP
/4:\/3/55 ZA ){ﬂ?({]’ ELEV.5‘7/{‘27\
Drilling Company: ELEV.572. 5 l /GROUND LEVEL
£7L Zareanirrona R,
Drillers \ém fe‘/“""‘b é——————AUGERHOLE 7.5 inchdia.
Lree Maris e L50_ teat length
Rigc/“'{";“ /7?““ ——STAINLESS STEEL CASING
- 6.0 i B e ) 2.9 _inch dia.,
Date : L7760 | — 0.2 feet length
Aov /e, /97 S
= B
x =
GEOLOGIC LOG z o= B
W =
depth (ft) lithology ’| E : .
8.0 - 05 TORSCHC e STAINLESS STEEL SCREEN
0.5 - /5.0 Frec = 2.0 _inch dia,
AR ed— RE 5.9 feet length
) WL A RO R
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
. #4 D s s
Surface : {/,,( Srezr Type : 2w/ 391{ N Type: {{é? Setting g £.0-/50 Fr
Frness Jraer
Monitor: 2, 304  |Slot Size: g SEAL  JUTERIAL
Sranecss Sreee Type : devnvae Setting: 40 - £.0 Fr
faeTs
COMMENTS: LEGEND
: 7 CEMENT . BENTONITE GROUT

] BENTONITE SEAL
SILICA SANDPACK
Client : N Location : izﬂr«)/cfcﬁé*/fﬂ“’f Project N2:
AYEOEE e S
URS Company, Inc. |SHALLOW MONITORING WELL | weLL NQ
URS o™ o | CoNSTRUCTION  DETAILS Ga-<6)




A-2400

T PROTECTIVE CASING AND

ELiv, 9_'_7_‘:‘_/:';-_-——4 LOCKABLE CAP

ELEV. 573.89 ' GROUND LEVEL

ELEV.S72 3. /

DRILLING SUMMARY Zslgs _
L ?-—-—AUGERHOLE 75 _inch dia,
Supervising (Geologlst 1 ] Z O.%eet length
Jeft Coldente 4 ? ? PVC CASING — Zdinch dia.
Drilling Company: ? e @ _feet length
2 ¢’/ /7/{//%/,643/) </ A ?
Orillers: Jy fg;‘;‘j;ﬁ‘ ; %
B Hlark, ; Z SCREEN DETAILS
Rig make / model:
£ -75 1
C.Mc ’ ? Ve BENTONITE
Date : ///23/57 - e SEAL
1 S
GEOLOGIC LOG 4 ] y PVC_SCREEN
/2.5 V7 . H o Z2inch dia.

f e 2.9 feet length
depth (ft) lithology = ' '
O0.0-]2.0 /C/// = _:3'___}:. GEOREXFILE SOCK

randar) o e (HELD XWITH
g o , s PLAZTIS, CLIPS)
/5.0 g
' T, - o e S5 se———SILICA SAND PACK
CroY | oo Tt = PVC cAP

SPLIT, SPOON HOLE
inch dia.,
WELL DESIGN | %m, o
CASING MATERIAL SCREEN MATERIAL FlLTER MATERIAL :
Surface: 4 /I.J‘/é’e/ Type : Seh #o PUC w‘f Setting g /3.0~ 200
Monitor: 2" cch 70 Pyc|Siot Size: ,0/p ey SEAL  MATERIAL oo
Type : Benfonsk Setting: /24~ /470
tets
COMMENTS : LEGEND
[ A CEMENT . BENTONITE GROUT
. BENTONITE SEAL
SILICA SANDPACK
Client : Location: (> @ik —f/”’/f//f Project N2 :
/VYSDFEC Aartk 385749
URS Gisoogs|  PEZOWETER  Twam
NEW YORK new versey | CONSTRUCTION DETAILS Lo~ 7(ﬁ




A-2398

DRILLING SUMMARY
PROTECTIVE CASING AND
Supervising  Geologist : Eev. 37412 LOCKABLE CAP
\Je# ﬂﬂ/dfﬂéz’/s ELEV.573.9,
Drilling Company: ELEV.572.3, l /GROUND LEVEL
R i Intenabsnal — - ﬂ‘
. L’ EL
Drillers : \}L"dez‘g?’i’ni, P é AUGERHOLE 7.5 inch dia.,
Bil| Marks J /570 teet length
Rig ”‘“};4/ modsl ———STAINLESS STEEL CASING
£ ! '77? - . ' 2.0 Inch dia.,
Date : : oy Lo feet length
)2 4/67 =N
z o=
GEOLOGIC LOG = i E
W :l".l': a‘:‘,
. ‘: ,‘:. : Moo
depth (ft) lithology Y = D
0.0 -12.0 E// PR = STAINLESS STEEL SCREEN
Cgranar Jooe ' A= —Z.0_inch dia,
A ﬂ'm,é ) /Z)" f"_" = __>f_f_0._fm length
WELL DESIGN
CASING  MATERIAL SCREEN MATERIAL FILTE; MATERIAL
, 1 .
Surface : 4 ' j;ée/ Type : 304 cfamtesr ~ | Type: Gﬁ’ﬁ‘fqd Setting ;/f»o -7.6
' Ste/
. A A
Monitor: 304 ¢jpetess |Stot Size: gj6 juncte | SEAL. MATERIAL
T v Bestomite Setting: 70 S0
el o B Setng: 70 -5
COMMENTS: _LEGEND
P CEMENT . BENTONITE GROUT
] BENTONITE SEAL
SILICA SANDPACK
Client : _ Location: Grarw . ec - Kivexcore Project N2 :
NYIDE C Iz 35749

URS LURS Company, Inc. [SHALLOW MONITORING WELL [WweLL ne
new o new emser | CONSTRUCTION DETAILS cw - 7(5)




ey PROTECTIVE CASING AND
ELev. 51596 ,:——“—/-‘ LOCKABLE CAP

ELEV. 975. &4 /—GROUND LEVEL

ELEV.573. 94
~—AUGERHOLE 7/ _inch dia,
260 feet length

PVC CASING z.0 inch dia,

™~

DRILLING SUMMARY

Supervising  Geologist :

._)Cagn é ﬂ{/\’nl—q

Drilling Company: Z27.0 teet length

ﬁ" fz (W L(/nﬂ+lM

) WA
Drillers &(jhvl';(aéé‘,;i‘n(/
Bl Mok SCREEN DETAILS
Rig make / model:
UE -7y
(M/f BENTONITE
Date : /l/’?/a/;j’[ """ SEAL

b ¥

PVC SCREEN
Z.© inch dia.

GEOLOGIC LOG

ANNRRARARARRRRN AR

\\\\\\\\\\\\\\\\\\\\L\

IES

A-2400

T

¢ 2.0
depth(ft)  _lithology f i , feet length
, T & GEOREXFILE SOCK
0.0 - /4.0 F,// mﬂuhr E (.HE%H
/4.0 -18.0 5// a % PLASTIC\ CLIPS)

/8.0 -22.0 C’/@;/»J/V a?/ 215 g
0 60 Tl - chgeysilt| A
74‘/56‘744 %m/ ] Zgz_.‘f; :,‘j:lh‘

e———SILICA SAND PACK

[T

IR L

[E7 St mir i d et i R A s i g A Y e

PVC CAP
{Cm

WELL DESIGN inch dia.,
, feet length
CASING  MATERIAL SCREEN MATERIAL JFILTER MATERIAE
. # rodk ,
Surface: 4 /. Stee/ Type : Scb 4o PVC Type : 4‘(9dm( Setting | 21,5~ 2£.0 FT

SEAL ATERIAL

Monitor: Z ,/_fch40 Pvc Slot Size: '_0/0 ;4(‘( pumg I
Type : éf’n-/ Setting: /&5 ~2/5

pelel
COMMENTS: (hetty Atre 20-22° LEGEND
Y ordoe ] CEMENT . BENTONITE GROUT
24 7 L BENTONITE SEAL

(/a7 -J//‘é c/67 SILICA SANDPACK

Client : Location: (v 41wk Frverside Project N2 :
WYSpec Park 3f/4ﬁ
URS Company, Inc. PIEZOMETER Well
URS o™ | construction peraws| - cw-¢ (Z)




A-23298

DRILLING SUMMARY

Supervising  Geologist :

Jeft Cv/z/mbﬁ/p

Drilling Company:

PROTECTIVE CASING AND

Eey S76.02. LOCKABLE CAP
ELEV. 575,/ l

l GROUND LEVEL
(O A )iy fervratronaf ELEV. 5774 09 9 /
. [Cochtprd
Drillers: 1 /2% >, e 2———————AUGERHOLE 7.5 inch dia.,
Bl Mats | -3 fest length
Rig make / model:
e 7y ——STAINLESS STEEL CASING
1 — — _— Z ¢ inch dia.,
Date = ) /z2/p7 05 s £2-2%eet longth
: :t.' : :o ‘::
GEOLOGIC LOG = =R
W :f.l'= ::‘,
o i = R
depth {f1) lithology E : |
00-04.0 L B STAINLESS STEEL SCREEN
Grey + blee 5eem A= = inch dia.,
¢t Grave ‘s "‘._'_ =P -0 feet length
/it <il¥, S . oy o PR
M0 160 Sily-rmedod | | -
WELL DESIGN
CASING  MATERIAL SCR_E_EN MATERIAL FILTER MATERIAL
Ht 4§ p
Surface: 4 stee/ Type : 304 s famless Type: (755 Settingy £ - /6.0
sree/
Monitor: 304 ks ISlot Size: gy et | SEAR  MATERIAL
steel Type : Bemén//f Setting: 6/ - Oc J’
Pellets
COMMENTS: LEGEND
= CEMENT . BENTONITE GROUT
] BENTONITE SEAL
SILICA SANDPACK
Client : 0 Location: (refuck - Revensfle Project N2 :
VYSDE Pk 749
URS L5 Somesey, ne, [SHALLOW MONITORING WELL [WeLl we
wew o wew semser | CONSTRUCTION DETAILS F1o - £(S)




A-2398

DRILLING SUMMARY
v PROTECTIVE CASING AND
Supervising  Geologist : ELEY. ST4. 90, LOCKABLE CAP
Ao Lattes ELEV. 524,48
Drilling CTpony: ELEV. 57257 I /GROUND LEVEL
,{g’,@ LANTERNAT I A [ 9
Dritlers : \;_ZT»« Kocyrons %—————AUGERHOLE 7.5 inchdia.,
e ReAmer 3.5 pr £ |
Rig  make / model: - STAINLESS STEEL CASING
Mg -75 , N . ' 2.9 inch dia.,
Date : _L.5 Fr LT % _£0. 90 feet length
Ocr (¥, /747 e
I :| : : :a';:
GEOLOGIC LOG z =R
w Web— S
cb ‘-": : 'l.,-
depth (1) lithology ':,': _:_ .
i = STAINLESS STEEL SCREEN
0.0 - (7.0 Fiee ool — I
! .__‘- e — i _Z.Q inch dia.,
/7.2 -(§.0 A (7.0er o — e £0.& feet length
/F.0fr gt
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
etr™
. #o [ .
Surface : 5//.«: J}m- Type ZJO%fWLﬁ’f-f Type : Y Jicica Settingy £.S - /L ver
FloTECTS 2. , Jreee ndsioda
. . SEAL _ MATERIAL
Momtor:jpfl Stmsmcesr |Slot Size: oo ,u ?Z’am‘?e‘v
T 1 BEATOOT ing: S
Sree ype /;‘LL.&“EI‘ Setting: 3.3 SFr
COMMENTS: _LEGEND
P A CEMENT . BENTONITE GROUT
e BENTONITE SEAL
SILICA SANDPACK
Client : Location - g',a‘,m,gg~,(cvm¢pe Project N2 :
Ny SDEc fark 549
URS gagsswg&mpggazw, él_nl;:s- SHALLOW MONITORING WELL | WELL N2 -
vew vorx . new ense [CONSTRUCTION DETAILS Geo-9(8)




A-23298

DRILLING SUMMARY
: PROTECTIVE CASING AND
Supervising  Geologist * ELev. 5747/ LOCKABLE CAP
fvsee Lalbes ELEV. 574,
il : - GR EVE
Drilling Company ELEV. 572,05 l / OUND L L
/e_z;rm,nr/om ; 9.
Drillers : /s Rocufond %——————AUGERHOLE Z.S__inch dia
Hucke BEAMET o “ A ‘ A -
C”i‘“ ; as £2-0 teat length
Rigcﬁ;g.ke / ;3“" L STAINLESS STEEL CASING
/ [SoFr M W ' 2.€_inch dia.,
Date : .5 er |- oy _9.¢ feet length
Ocr 14 1937 = D
T = B
GEOLOGIC LOG z A=
W :f'|'= -‘:‘,
‘p l’:: : Mo
depth (ft) lithology = _
0.0-0.S  Torioic o STAINLESS STEEL SCREEN
AN IAY Fieoe /s e E' _2.0 inch dia.,
4 T ol Bl = WY 37O feet length
IS 120 Swury CAy /2.0 Frln o
WELL DESIGN
CASING  MATERIAL SCREEN _MATERIAL FILTER MATERIAL
«
s
Surface: f/m Sz Type .fo‘/ Smmess Type : #¢ Jicsea Setting g SLO0-t7.0Fr
froTecTor Sree Jand
Monitor: Zoy Srmmcess |Slot Size: @lo /d SEALﬁﬂzfiIER'JA(&‘
Jreee Type : femwrmTe Setting: 7. & -S.8 E+
Peaecrs
COMMENTS: LEGEND
P A CEMENT . BENTONITE GROUT
L BENTONITE SEAL
SILICA SANDPACK
Client : ~ Location: Gmoo/uc.— ,eu/e—ﬂ.rfb: Project N2 :
/{/yf,bCC/ AR i SSI¥7
URS g)zssuﬁfamp?:e%/v, él_ngs- SHALLOW MONITORING WELL | weLL N2 - ,
vew voux wew emsey | CONSTRUCTION DETAILS Goo-ro)




A-2398

HHR

DRILLING SUMMARY
: ' PROTECTIVE CASING AND
Supervising  Geologist : Erav, I Tb. /14 LOCKABLE CAP
fwore Lalkss ELEV. 5757
Drilling Company: ELEV. £74, 7. l /GROUND LEVEL
J 7 Zarsremarrsn — Z
Drillers : ‘77M flocHord - 5
riller gy - AUGERHOLE __7. 5 inchdia.,
/314.4,_. Marks L2-2 feat length
Rig 3"“’:;,/ ;“;_df': L STAINLESS STEEL CASING
) _2.9 Inch dia.,
Date : Ry _S feet length
Oer (2,197 ey = o
= o — b
GEOLOGIC LOG z =1
W :f.l.= a‘:‘,
' ) ..:: e .o..“
depth (ft.) lithology RN == D
00-932 fFrew = STAINLESS STEEL SCREEN
s - 8 — i 2.9 _inch dia.,
9.3-/00 CLAYEY Skt 2 — i S feet length
9.3 e | e
1l er[FESEES
WELL DESIGN
CASING  MATERIAL SCREEN _MATERIAL FILTER___ MATERIAL
e
Surface : f//ﬂ Srewz. | Type : 30Y SAmeess | Type: .r:":AA Setting {2 -/C.0 Fim
v - Sre=
Monitor: __?pt/ Srameers | Slot  Size: L O(0 /vcH SEAL 'ehiizg{i'
Sreze Type : ferrvanr€ Setting: / 2 - P 3
& /[ 2-F3er
COMMENTS: _LEGEND

CEMENT . BENTONITE GROUT

BENTONITE SEAL
SILICA SANDPACK

Client: A/YSD&C Location: Gagrw.crk. - Livemsipe | Project N2 :
7 3149
URS c"JoisSUch/;/?amp'Ee;l'GL/ﬂ'el'?ng§ SHALLOW MONITORING WELL | weLL N .
w v “vew mrey | CONSTRUCTION DETAILS Gw-/((5)




APPENDIX C.2
MONITORING WELL AND PIEZOMETER DEVELOPMENT

c.2.1 INTRODUCTION

The well development/purging logs which follow present
data recorded during well development. The form was used
by field staff to calculate the volume of standing water
within each well and to record measured values for pH,
conductivity and turbidity of the discharge water as the
well was evacuated. Development of each well was continued
until the discharge water was judged to be relatively
sediment free (turbidity value of <100 NTU).



.2.2 URS WELL DEVELOPMENT/PURGING LOGS




A-2347

m URS Ccmgal ne.,
ne . oV ey

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE M&mm

35749

PROJECT NO.:

STAFF: IQGF//,KgK

DATE: __/4%4?-7

WELL No.: (LU — |

7
(D TOTAL CASING AND SCREEN LENGTH (FT): _/6.0F '

(@ CASING INTERNAL DIAMETER (in.) :

!
() WATER LEVEL BELOW TOP OF CASING (FT) _B-70

(@ VOLUME OF WATER IN CASING (GAL.)

v20.0408 (@D*x (D-G) =

L2

WELL 1D.

' b N

® 00

VOL.
GAL./FT.
0.04
.17
0.38
0.66
1.04
1.50
2.60

PARAMETERS

ACCUMULATED VOLUME PURGED (GALLONS)

O |3

¥

s

_744{ 279|725

. 6O

M—

253

_&e&rﬂiﬁl. 80 |Zo

710|722

oS

o3

"Lréa,/;é,_ 22ps

COMMENTS:

0s =oFF Sco.le.



A-2347

URS =mo "5 | WELL DEVELOPMENT/PURGING LOG

provect TiTLe: Orodioick# o~ ot Aot

PROJECT NO.: ZS7Y¥9

STAFF: KI‘}'F/ sk
DATE: 1171

WELL NO.: (2. (o /— /S WELL 1.

(
(D TOTAL CASING AND SCREEN LENGTH (FT): _/6.OF "

- 2
@ CASING INTERNAL DIAMETER (in.) : £ 3"
41.
{
() WATER LEVEL BELOW TOP OF CASING (FT) %%_ 5"
. 6“
@ VOLUME OF WATER IN CASING (GAL.) M g

VOL.
GAL./FT.
0.04
.17
0.38
0.66
1.04
1.50
2.60

v20.0408 (B)°x Q@©- =

Mgém B3l R70

Col e ’sg, flead Aot

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Ol 12 | ¥
14// 7.63[3.95 %?L%—‘gr

V72 SER =V Vn §

Hz Ole. . ‘ ) .
VO, ¢ i 3; ’Z— /‘L //74
/
COMMENTS:

Wﬁ.‘z&,




A-2347

URS Com nc.
URS zrd BB | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: (m b le ~ K versicle. ot

PROJECT NO.: _3S74S

stare: LA/ KSk

/
DATE: _ |2 —p —RB3

WELL 1D. VOL.
WELL NO.: / G GAL./FT.
/ "
(D TOTAL CASING AND SCREEN LENGTHI(FT): /6. OF . 0.04
" 2" 0.17
(2 CASING INTERNAL DIAMETER (in.) : Z7 3" 0.38
453/ 4" 0.66
( WATER LEVEL BELOW TOP OF CASING (FT) /~ s 1.04
. 6" 1.50
(@) VOLUME OF WATER IN CASING (GAL.) ":é’#/ e 2.60
v=0.0408 (®)°x @©- = GAL.
PARAMETERS _ ACCUMULATED VOLUME PURGED (GALLONS)
o1/ |2 |3
7¢H 33¢1353 % %62

_ém’@a- U \go 1152 | fre2

Appeac, joug dese—tiod

COMMENTS:

(s: & .
el e

f; el TSCO e 3 torell ciolicnsg




A-23a7

m URS cm%i ne.
ov o -v sy

WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: Lpadivic b - Livers il Ao L

PROJECT NO.:

25/49

sTaFF: RAF / KS K

DATE: 444‘4—

WELL 1.D.
WELL NO: 5t - /) D '
( TOTAL CASING AND SCREEN LENGTH (FT): /€.5F

T 2
(@ CASING INTERNAL DIAMETER (in.): S 3"
' ‘l.

(@ WATER LEVEL BELOW TOP OF CASING (FT) /.92 5"
sll

(@ VOLUME OF WATER IN CASING (GAL.) 5,22 g

v=0.0408 (B)°x @-» »

VOL.
GAL./FT.
0.04
.17
0.38
0.66
1.04
1.50
2.60

GAL.

PARAMETERS

ACCUMULATED VOLUME PURGED (GALLONS)

ol la|z3 |y

o

7021852 m%g_ 5,38
| /782,2/2002/50 L2 /6o

25 IS€ | /Y 168116

COMMENTS:

20 fa/ W
jW/‘“/“?‘

OS = oFF scole



URS Com nc.
URS z=od™ Sl | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: o i ~ A

PROJECT NO.: 35799

starr:  _ LA/ KSK

DATE: /; /5 /;"?—

WELL NO.: C¢)—1 O * , WELL 1D GALJFT

(D TOTAL CASING AND SCREEN LENGTH (FT): 45,58 " 0.04

(@ CASING INTERNAL DIAMETER (in.): _L_ i' g:;;

(@ WATER LEVEL BELOW TOP OF CASING (FT) .41’22-_1 ;. ?.'g?:

@ VOLUME OF WATER IN CASING (GAL.)  $:3G :“ ;::g
v20.0408 (B)°x @-G» = GAL. ]

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

s lzs 1z 13 (4 (511G

_,ek/ 443] £¥912931 2 2|80l 239

ComcllycLinita % 30 $2/Vo7~/?og@l2;/%2/?o

.Zcég&z.‘:'y /s l20l e | 1y |52

At Vof. Kenoclyaaliqzels4 38423 1032 /o2 11200

A-2347

COMMENTS:




A-2347

URS Com inc.
URS zmoa 5D | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: @fg‘ﬁ(l‘c& —Kvers. e fo 4

PROJECT NO.: <S7%¥9

STAFF: R A(/KS K

DATE: 7/ 3/8 32
7 7

WELL 10, oL,
WELL NO.: 5 -2.S , Sl GAL JET
(D TOTAL CASING AND SCREEN LENGTH (FT): /6. %2 " 0.04
2" 0.17
@ CASING INTERNAL DIAMETER (in.) : 27 3" 038
495" 4" 0.66
(® WATER LEVEL BELOW TOP OF CASING (FT) _7-77 5" .04
6" 1.50
@VOLUME OF WATER IN CASING (6AL.)  /-82 8" 2.60
v20.0408 (B)°x Q@-n = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Ol 121214
o M 226|23p12.29]2.31]2.23
Caﬂd‘;ﬂd@ /2eol/ 2ol Fsol ool /5370
Virkididy | =1 —]— | |~
Ubde Loef
COMMENTS:

P Lot

.

M*%M
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URS Com nc.
URS =@ “Sle | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: G Ly £ Rt o < e S A

PROVECT NO.: 35/¢2

starr: LAF [/4sk

DATE: _Li——é/ -3 2

WELL 1.D.
WELL NO.: A{ ~AS y
(D TOTAL CASING AND SCREEN LENGTH (FT): /6.00

2

@ CASING INTERNAL DIAMETER (in.) : <L 3"
/ 4"

() WATER LEVEL BELOW TOP OF CASING (FT.) _S_ ¥ 3 5"
s"

@VOLUME OF WATER IN CASING (GAL.) L. 8O 8"

vOoL.
GAL./FT.
0.0¢
0.17
0.38
0.66
1.04
1.0
2.60

v20.0408 (B)°x Q@- =

GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

ol 2] 3 |4

.,aé/ 23| 2R3 2R

- preate 4

COMMENTS:

Wf;fz YZ?‘MWW




A-2347

URS Com nc.
URS a5t | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: Corafds, ek — K vers, de Farle

PROJECT NO.: _35/4%

starr: _ASK

DATE: /-F-8F

Removed 8%14’"“ Ho W

WELL NO.: 2 S WELL 1D xOh .
( TOTAL CASING AND SCREEN LENGTH (FT): /600 " 0.04
e 2" 017
(@ CASING INTERNAL DIAMETER (in.) : < 3" 0.38
, 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) 2o’ 5" 1.04
8" - 1.50
@ VOLUME OF WATER IN CASING (GAL.) 83 8" 2.60
v20.0408 (B)°x @©-G» = GAL.
PARAMETERS |  ACCUMULATED VOLUME PURGED (GALLONS)
S|/ 2|3 |¢%
P 691 |702)b34 497 b2
&,nd L 1[7’ 1700 (18 7#0}/920 /860 /700
[urbictity [P |62 |05 |05 |08
:/:fj’; ;::‘ 207112 1266|1415 Doy
1 Vo oV
COMMENTS:




A-2347

URS Com nc.
URS a5t | WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: Lrediscl Kierelo otk

PROJECT NO.: _BS749
STAFF: /MF;/&K
DATE: 120 €3
WELL 1D, vOL.
WELL NO: ) & GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): Zé_Q_ " 0.04
" 0.17
74
(@ CASING INTERNAL DIAMETER (in.): Z 3" 0.38
, 4" 0.66
(@ WATER LEVEL BELOW TOP OF CASING (FT) S 22/ 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) .Lﬁf s 2.60
v=0.0408 (B)°x Q@-G» = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o\l /
@’h.a_/gr. e
M@% 5/l2/
o/ﬂk//‘
ML’-@'Z&

COMMENTS:

ClIs

*2“*74

M IS‘CO%W—Z




A-2347

URS Com, nc. ‘
URS zmoa "S85 | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: (7 & —AL ; G
PROJECT NO.: JS/493
STAFF: Vool i)
DATE: : 2
D. oL.
WELL NO.: Bl -2 D0 , WELL GALJET
(D TOTAL CASING AND SCREEN LENGTH(FT): Z/2 .0 " 0.04
o 2" 0.17
(@ CASING INTERNAL DIAMETER (in.): P S 3" 0.38
. / 4" 0.66
@ WATER LEVEL BELOW TOP OF CaSING (FT) /2. 70 5" 1.04
8" 1.50
@VOLUME OF WATER IN CASING (GAL.) S 8/ 8" 2.60
v20.0408 (B)°x @©-@ = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o/
/f/ 256|210
Fe N/13023D
Wa—“’zrl-evzf
Al eVt 2903
COMMENTS: -
Bl cwecnn
Mg,aéez,ésa—c.» -
S ) Sen e S 7 =
s g 2Z PP 24
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WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: Comtravic b = f:vova e ol

35/49
starr:  _KAL /KS &

PROJECT NO.:

DATE: _L/-‘/—{S?

WELL NO.: (/- 2.0 , WELL 1D. SALJET
(D TOTAL CASING AND SCREEN LENGTH (FT): _7'2-/0 " 0.04
’ 2" 017
@ CASING INTERNAL DIAMETER (in.) : 2 3" 038
4" 0.66
(D WATER LEVEL BELOW TOP OF caSING (FT) L2, 25/ 5" .04
6" 1.50
@ VOLUME OF WATER N CASING (GAL.)  S.5Y 8" 2.60
v20.0408 (B)°x @©-G = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Q17 2 1Yl slel 3 el2]|»
Py %4912, 33| 2 28122517, 3512 Yo% 5] 2.239:25 1222 2 20
vl achrity Vez0 b sl 240 o RYip JDFEZQ%ZE;Z&Z
/ oRF ot f
wrbiclitey 23 |scoafe—] I8 |5Y |5cal /50|20
Wa— L—Jde(
s/, .25 2384239112 59| 422073 % /3.551/3.9p| ~
COMMENTS:
~ //&"*&4”.2#7—_2,4-—-4;, Mm,—WS‘ e THL
5 -4éz7?;;_—’(26224~¢9¢<44ﬂ74,
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L2y 2

m URS Com%l nc.
oy o v Jowry

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE @zzhﬁgc@w 17/%/46@
3s5/<9

PROJECT NO.:

starr:  AAE /LS

oaTE:  _J/—~g

weLL N0 BLI—2L con X))

(D TOTAL CASING AND SCREEN LENGTH (FT):

(@ CASING INTERNAL DIAMETER (in.) :

(3 WATER LEVEL BELOW TOP OF CASING (FT)

(@ VOLUME OF WATER IN CASING (GAL.)

v20.0408 (B)°x @Q-3 »

A——————————

GAL.

WELL 1.D.

vOL.
GAL./FT.
0.04
0.17
0.38
0.66
1.04
1.50
2.60

PARAMETERS

ACCUMULATED VOLUME PURGED (GALLONS)

/4

Z2

/3

/Y

&

VA4

19

oM Y

23

223

222 122

220

/

czaaeé«zég&;‘mgm

e

22

(2

237029

At Vol Reen | /367

ity e e
% e

am——

—

w——

COMMENTS:
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URS Zmod S | WELL DEVELOPMENT/PURGING LOG

provect TiTLE: (artivick —AKyersily fot

PROJECT NO.: _33749

STAFF: Jo4/:,/ KSk
DATE: _l—lo -3}

WELL NO: 3 S , WELL IS e
(D TOTAL CASING AND SCREEN LENGTH (FT): /3.30 " 0.04
@) CASING INTERNAL DIAMETER (in.) : 2" §: g:;;
@ WATER LEVEL BELOW TOP OF CASING (FT) _7.76 ' _ .: ?.'gi
@ VOLUME OF WATER IN CASING (GAL.) 2152 :" lz::g

vz0.0408 (D’x (D-G) =

GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

olrs |2 13 ¥ sl [*
F /dc:l./’ 9.}5* 9(@ b_w /b"?_/
. \f"‘i" o L /.53 /0.

_’4/*(

| 7/50| s4p] Yo ¥B o 587 49z

o]
/S/Qﬁﬁ

Lole e

[4) < e

COMMENTS: ($.259=p)
Hotewesel 7 4 MZ(-'Z.SCQ.
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: Lo boriir &~ ot 20 £

PROJECT NO.:

25/99

STAFF: KA/~ /u s K

DATE: K ~/=/ — >

(D TOTAL CASING AND SCREEN LENGTH(FT): /3. 7-O " 0.04
2" 0.17
(@ CASING INTERNAL DIAMETER (in.) : 27 3" 0.38
, » 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) 2L/ 5" 1.04
e" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) ﬂiéj‘az 8" 2.60
v=0.0408 (B)°x @-@ = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o1/ 12 13| vissle |29 |0
_ ) /7
lickelity |05 s |io |86 |65 |eo |vs |22 |16 B |25 s
: ‘
Aot
e & g & (Lo 7 YR
fppea greg| Ao g ma— T 47 G o4r<
HaO Lo e [ 172/ 10.35"
== VRV R VER L4
Taclnalita, 12 20 32 Y&
COMMENT y
ket bt ol e ng (7352 e T
LSco,
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URS o “Zes | WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: Grmdev ek —lisere, Mo ot

PROJECT NO.: SS/49

sTaFF:  AMR/S /K

7
DATE: A9 /52
VA4
' WELL 1D. VOL.
WELL No.: 7S , GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): /3.5 " 0.04
2" .17
(2 CASING INTERNAL DIAMETER (in.) : Z"r 3" 0.38
/ 4" 0.66
() WATER LEVEL BELOW TOP OF cASING (FT) (2. /5 5" 1.04
8" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) = " 2.60
v20.0408 (@D°x (D-@n s LS
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
ol(rl2123 |49 ]5]6
_jgl-! w.301/0.4/\10.3 |40, Y81 /0. 23 fh2 | — | =
C’:&sﬁ!l’é o : —1 =
Mdi?__ { —r
2 2 ;A»., 1
, - _\

3

COMMENTS:

S‘co,‘d—a_,./.
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URS Com inc.
URS =@l | WELL DEVELOPMENT/PURGING Loc

PROJECT TITLE: ﬁ'ﬂs’v{aﬁ)fc & A Jers ;& fa/&
PROJECT NO.: 257 %2

starr: KA /KSK

/
oate: L2033
; WELL 1.D. YOoL.
WELL NO.: ¥ p GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): /5. S0 N 0.04
I 2" 0.17
(@) CASING INTERNAL DIAMETER (in.): 2 3" 0.38
( 4" 0.66
@ WATER LEVEL BELow ToP oF casing (FT) 223 5" 1.04
s"

1.50
(@ VOLUME OF WATER IN CASING (GAL.) ﬁé‘?a/ 8" 2.60

v20.0408 (D)°x @-0» =

GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Ol 21213 lvy |5
IA/J 2. %1 W0.46 1/0.9/\0. Y51 /058 0S¢

COMMENTS: ZS<co
[’?{‘1 < eoF ,(7.,«/% o - W
Ko xced Zufﬂ (S’M&-‘-ﬂﬂ-a,;
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oY o W XY

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE=é[’Z‘~7%4//‘Cé ‘%/‘(/c’i”&;r é zﬂd

PROJECT NO.: 2574 9D
stare: K /4/-5/ KSE
DATE: 12— f -3
WELL 1.D. VOL.
WELL NO.: 4S5 /55! GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT.): et " 0.04
ir 2" 0.17
(2 CASING INTERNAL DIAMETER (in.): =z 3" 0.38
, 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) _ 42, ¥ 5" 1.04
8" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) //l_ffa/ 8" 2.60

v=0.0408 (D°x (D-B) =

/42%6&/ :

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
21 3
Ao 2506 | 7EY]  —
7
el iiclys - 60 R3320 12 Yoo —
Zzéé zzéé/ g5 1S |/¥ | Be

yV

COMMENTS:

/W teitlZ LScD eccey ora ll) oy 2ol o
?WWZWM ZJ—%Z
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URS Com nc.
URS e “Zhel | WELL DEVELOPMENT/PURGING LOG

PROJECT NO.: _ S5/ %9

STAFF: [ @M
DATE: [/ ~F0 -8~
WELL 1. VOL.
WELL NO: £ & , ) GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT.)=._/_V;.€_Q_ " 0.04
" 2" 0.17
(2 CASING INTERNAL DIAMETER (in.) : -z 3" 0.38
s 4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT) —_tl 5" 1.04
/i = /5 6’ 1.50
(@ VOLUME OF WATER IN CASING (GAL.) e 2 8" 2.60
vz0.0408 (D’x (D-B) = GAL.
PARAMETERS . ACCUMULATED VOLUME PURGED (GALLONS)
o/
2 11.99 | 1204

(yﬂf{uaf"/’l‘? 37260 | %50

_AFPERR 1i94F fo ok
rurdidty 05" |25

;owez;gs‘ Srom _botleorr sy el Az ple fad
surfrs oot . Loth  gurmples e opt oeale (T V%)
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URS Com nc.
URS =i “Shed | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: (ownrw e/’ — Rivers'de Fark

PROJECT NO.: __ IS /Y%

STAFF: A s K
DATE: (2-Z~- 57
WELL 1D. vOL.
weLL No: S S ) GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT.)=.M " 0.04
i ” 2" Q.17
@ CASING INTERNAL DIAMETER (in.) : Z 3" 0.38
. / 4" 0.66
(D WATER LEVEL BELOW TOP OF CASING (FT) _.5_}2 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) _/"i% 8" 2.60

v20.0408 (D’x (D-G) =

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
25737
/
iar /2.
zad
., 5305630
Conddvet s %y
Arpect 05 |¢z

Turkdity preen iz

COMMENTS:  (loed plov, vell pemp . svoved %’r
0 ?/ Aovsn el ;;:a—«l«?) resnoved /75" g2l
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URS zoara™ 5 | WELL DEVELOPMENT/PURGING Log

PROJECT TITLE: W@ﬂw&

PROJECT NO.: _237%%

STAFF: ﬁ'q’ FIKS K
DATE: 12—+ S}

WELL 1D, VoL,
WELL NO.: 5 , GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): /¥ &0 " 0.04
I 2" 0.17
(@ CASING INTERNAL DIAMETER (in.): 2 3" 0.38
' / 4" 0.66
() WATER LEVEL BELOW TOP OF CASING (FT) _</-87 5" 1.04
8" 1.50
(® VOLUME OF WATER IN CASING (GAL.) "’_'44_4_7;?@? 8" 2.60
v20.0408 (Q)°x Q@-3» = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o\l /
laH /351045
( Ly SE26
Z’Z._,ém/;ﬁg 43 | 6O
S/I

COMMENTS:

/ 4—&-4_1 .
—6(7» Jﬁ\ : Z I
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URS Com inc.
URS zr™ B | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: [émlwrck Rivers . be fo t
PROJECT NO.: 2Z2.S/Y%5

STAFF: K#F//K‘)K

DATE: L=y 2

WELL N0 S~ S o WELLb vou
(D TOTAL CASING AND SCREEN LENGTH (FT): (460 " 0.04
te 2" 017
(@) cASING INTERNAL DIAMETER (in.) : < 3" 0.38
, 4" 0.66
(@ WATER LEVEL BELOW TOP OF CASING (FT) 5.7/ " 5" 1.04
6" 1.50

@ VOLUME OF WATER IN CASING (GAL.) 15l S aY 2.60

v20.0408 (®)°x Q@O-O =

GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
el |2
,M/ IR2\/2 28] —

C)gzt&ac#l/- 5730?90 ~

Teelo bt /2 6.9 | &%
jf ~E et ?L/;Z(

/7

COHIENTS*

WZM ISCOWMC/)WM

ol




URS Com nc.
URS @5l | WELL DEVELOPMENT/PURGING LoG

PROVECT TITLE: Ceadey b K)o co s Pyt
PROJECT NO.: Zr/‘/?

starr:  RAF /XS«

. /
DATE:  _j/-y/c 92

WELL NO.: (L I~-S WELL 1D, voL.

) GAL./FT
(D TOTAL CASING AND ‘SCREEN LENGTH (FT):0F. G¢ ' " 0.04
v 2" 0.17
(@ cASING INTERNAL DIAMETER (in): 2 3" 0.38
, , 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) 223" 5" 1.04
6" 1.50
@ VOLUME OF WATER IN CASING (GAL.)  /ctt( 8" 2.60
! —-%fa./
v=0.0408 (D °x (D-Q) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
0/1375&%?9/0/5
’r’"{ .29 222124/ 1225 1222123/ 2 (42 352 222.50| 2.4 .S
G v it B24p! D302 29901 2093020127303 060 Bog 0| 3030| Fo4
_ 5 o/ o - 4 Mo
Loty 2o Bllte 1| s l| S lre 3 L0
Wate - sl
Hfer Voi. Len 122212 3¢ |2 22123/ (2 3/ 232 2.4, 12|12 R Z 7S
Llpoacd  |Ras] 10| /5] 1500 17 |y, | o | o] G| ] 21
e 32 1299|435 |4/6. b <. 235.1/65.1R05.1365.|52 -

COMMENTS:

Voluue FS=TL5C0  [eSgal omoro \
Volume 6~/S—Fcji %‘7’7—%

Sy 4
%7 31;6@«,
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WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: élmﬂz’a/fcé = z'ud/";M[é

PROJECT NO.: 457¥9

starr: KA /KSK

DATE: 1'//// /32
[/ /

WELL NO.: GFUW-S D

:] (
(D TOTAL CASING AND SCREEN LENGTH (FT): £7.9€
/

(@ WATER LEVEL BELOW TOP OF CASING (FT) _._.____7‘3/

esgel

(2 CASING INTERNAL DIAMETER (in.) :

(@ VOLUME OF WATER IN CASING (GAL.)

v20.0408 (@D%x (D-G) =

WELL 1.D.

vOoL.
GAL./FT.
Q.04
0.17
0.38
0.66
1.04
1.50
2.60

Conductivity Bacoeiane

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o | 5 / o
/// Lo [2 31326

3/

Cotorztizg Loabit Ff‘:
Depttn e

! (
26 26w,
Mﬁucl ~ |~np3s
COMMENTS: .
’)7@ P> - S ‘
/10
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URS zsod™ e | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: éf"'q/‘l/-//;k — /e‘yéf.r,'c/e qu/é

PROJECT NO.: _38/¥F o0 - oo
STAFF: Ll /%V";V/
DATE: L - Q3-8 F
WELL 1.D. VOL.
WELL NO: & S o, GAL./FT,
(D TOTAL CASING AND SCREEN LENGTH (FT): /4. 3 % " 0.04
27 2" 0.17
(2 CASING INTERNAL DIAMETER (in): 3" 0.38
, 4" 0.66
@) WATER LEVEL BELOW TOP OF CasiNg (FT) 0 95 5" .04
8" 1.50
(® VOLUME OF WATER IN CASING (GAL.) (& !9 ; 8" 2.60

v20.0408 (B)°x @-G» =

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
ol 7
y ./ 10-31110-6¢
Con At 4o /730
”‘Z’?:;/,% black |block

COMMENTS: W ;&u?/ [ wwell policorne.

R G gallort pRempesd

§

W ponlienled:
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e
URS =5l | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: G&r aiL ek — /(p,'uer,c,;/e o Je

. 5
PROJECT NO.: 5"”‘/7 —90 ooy
STAFF: Keitun W
DATE: ([~ RS -8 F
: WELL 1.D. vOL.
wELL N0 & S . GAL./FT.
(@ TOTAL CASING AND SCREEN LENGTH (FT): /£ 3 4 " 0.04
27 2" 017
() CASING INTERNAL DIAMETER (in.): 3" 0.38
’ f v, 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) ALl 5" 1.04
/ ¢ = / s" ‘.so
(@ VOLUME OF WATER IN CASING (GAL.) A o 8" 2.60

v20.0408 (D°x (D-B) =

GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)

ot s J (Lanch

el ol el 3™ ol /] 2] 3
/ﬁ/ 107|110 F| 11.02 | ip.02 | js. 05 g i0-82(#0.72| 10.90]0.9,
Condluct 1650 \l650 |lg2o | (640 téso Z 16401600 |itoo | 1600
Appcar black | black | biack| cleat | clear ? tah |tan |tan [cleat
YLAréf‘a{,'yLy os |25 |os | 28| 30 B8 [n2 |74 |so

COMMENTS:

Mfz&
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URS Com nc.
URS e *2Rem | WELL DEVELOPMENT/PURGIN

G LOG

PROJECT TITLE: é”‘a%&d’ck —_ ﬂ’de/;l'a/c— /D&J"Ié

PROJECT NO.: IS /4G

STAFF: K S K KA £

DATE: (2 ~8 87
g WELL 1.D. vOL.
WELL N0 [ & o GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (FT): _LE.7 " 0.04
> 2" 017
@ CASING INTERNAL DIAMETER (in.): 3" 0.38
4" 0.66
/
(D WATER LEVEL BELOW TOP OF CASING (FT) /0:05 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) /%6 =/ 8" 2.60
v20.0408 (B)°x @-@ = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
wel/ volume b /) | S Y| s & #
1130|1413 | 10.66]1956 | 1935 1963 | 107y
H
| #EA 2220)23, ,|23¢0| 2330 2330] 2350
Con/#Cf/'W?ly 320
Aﬁﬂeal‘ 4::9 Giay ckeak clecsr f‘:':;; clear CleGr
Furbdity 24 ¥ | /6 |59 | 22|42 |22
COMMENTS: _ o/ Ziov MW we glint
M
% Y 3 Lot/ vVolirmes Ao B pell recoves
el avesvered M =) 7 rin s
mort —vell poliprac . Aot gawr'é?%,
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URS zar 55 | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: (orofor, cfe ~ L vapsite  fark

PROJECT NO.: SS/¥G - oo~ ooy
STAFF: ﬁw /éfwt/-é%
DATE: ¥ 87
) WELL 1D, VOL.
WELL NO.: [ o , GAL./FT.
| =
(D TOTAL CASING AND SCREEN LENGTH (FT): .7 SO " 0.04
27 2" 0.17
() CASING INTERNAL DIAMETER (in.): 3" 0.38
4" 0.66
e
@ WATER LEVEL BELOW TOP OF CASING (FT) L3587 5" 1.04
- 8" 1.50
@VOLUME OF WATER IN CASING (GAL.) 2= 25350/ 4 2.60

v20.0408 (D°x (D-G) =

GAL. .
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
O |/

1018 170,08
2
. 2130 |2loo

( Qi c/ ve
én‘buh btown

#M/éi'd//l‘—r os | 25

COMMENTS:

purmped from bollon bb/?:zﬁiw& 2l e

1
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URS WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE:(xza éd,\ck'—f(.\/e,ﬁg/( AL

PROJECT NO.: 3S7¥9

A-2347

starr:  LAF
DATE:  [—/4 -8 2
0. oL.
WELL N0 (LD ~ G 1) / WELL ! GAL 7FT
(© TOTAL CASING AND SCREEN LENGTH (FT): 7505 " 0.04
2" 0.17
(@ CASING INTERNAL DIAMETER (in.): ._L 3" 0.38
4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) leg0! s" 1.04
s" 1.50
@ VOLUME OF WATER IN CASING (GAL.)  6.922<4, 5=/ 8" 2.60
v=0.0408 (B)°x @©- = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
o1/ 12 12 |1 <6
M 229022/ 224123012 36[2391232
7
Covalee. 1420|2360 10| 2354 ol2ver
fppeary  Phliesy
b 2/ r“)L -ecr_‘fz‘q 8‘4/ 3f ,Z,Z,éﬁ %
Hg_,o l[ev. .
Vol s e . \0.001 0.0 10 AN X d o]
COMMENTS: A .
Bocteblnen Focililityrolo oo _aite cont¥a ==t
M/f/v—&c«z .
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m URS COM%I nc.
o~ ~ WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE : éfd/bd/c/e - /6‘(/2,‘5/&12 Fﬁf‘lé

PROJECT NO.: SS/Y¥F —po - oo ¢

sTaFF: Ko %&'/Wf?/

oaTE: 27 27

WELL NO.: é'é\/ é D WELL 1.D.

(D TOTAL CASING AND SCREEN LENGTH (FT): £S5 o8

,'/
(@ CASING INTERNAL DIAMETER (in.) =2

(3 WATER LEVEL BELOW TOP OF CASING (FT) 7.7¢

@ VOLUME OF WATER IN CASING (GAL.) LE2X 65 pur

VOL.
GAL./FT.
0.04
.17
0.38
0.66
1.04
1.50
2.60

v20.0408 (D°x (D-Q) +

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
d1/1z|3|¢4|¢%
S 730|723 1693 |65¥)4.85 |¢.2¢

Conduc 1430|2710\ 290 2490|2690 \2480

/}/Pejg/y leak ;fo clear | clest |cfear |clear
wrbsef, &

COMMENTS:
Diclat- Aque fr,é,q/,/b[ neter

/eF/» 7‘“6"’7 On  fbokbomm of wel// 4’45/&7 ’ Em:cufed fw&ée

volumes . sarmole yas <c/ear.
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URS Com nc.
URS zora™ s | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: _@“*‘”’Cf ~ A Yers.de  [fard

PROJECT NO.: IS/ Yo

STAFF: A SA

DATE: 2 -y - EF

WELL NO.: 7 5- WELL 1.D.
(D TOTAL CASING AND SCREEN LENGTH (FT): _7- 42 "
@ CASING INTERNAL DIAMETER (in.) : z” i
@ WATER LEVEL BELOW TOP OF CASING (FT) _/5. 20 ;
(@ VOLUME OF WATER IN CASING (GAL.) :"

vOoL.
GAL./FT.
0.04
.17
0.38
0.66
1.04
1.50
2.60

v20.0408 (B)°x Q-G+ 125 GAL.

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
In:’f‘%[
/1213
H AL AVEAVEY
. 196t0) 700\ 17680 |itgz0
Coha/“ﬁ’u, 7Zy ! ’ ! &

7[“’}/%1' 7[7 brown | 4aw FUn 72146

0§ 1os o |0s

COMMENTS:
o geed ALY afber 3 bl ppodemen
?474«%7\4 Mjou‘f > werel 4%@ MW.
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m URS Canggl ne.
WY o Y WY

WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE : Oy drucle — (et Lk

PROJECT NO.: _32S795
starr:  _AAC/KSK
DATE: __L;?/‘{/‘z‘-}
WELL NO.: S WELL 1D GALJFT
(D TOTAL CASING AND SCREEN LENGTH (FT): /5.20" " 0.04
2" 0.17
(2 CASING INTERNAL DIAMETER (in.): " 3" 0.38
) 4" 0.66
(3 WATER LEVEL BELOW TOP OF CASING (FT) 30 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) (2o lc o 2.60
V20.0408 (@2:( @- = + 32 GaL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Ot 2 3| ¥Y1*|g
Yor |43 (25 1/13.23 A3/
W4 Jor |32 453|4 3,22
vi3 2 /oi‘z’é/%
ngdé_i& so |20 12% 3% |9 |14¢
bﬁck Mo
COMMENTS:
4MW
M ‘/M .
PR TN ~4
10,6 5ol b8 tercll trobiconcq) LeereZZ
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m URS Com ne.
o e WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: éfa‘LW‘Ck _ ’e'ﬁduffdﬂ Pk e
PROJECT NO.: 3<149
STAFF: K.$ K
DATE: 12 -1 -~ 83
WELL 1D. VoL,
WELL N0 R & o GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH (Fr): /2SS " 0.04
2" 0.17
(@ CASING INTERNAL DIAMETER (in.) : < 3" 0.38
., 4" 0.66
(D WATER LEVEL BELOW TOP OF CASING (FT) _B.52 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) if;%ﬁﬁ 8" 2.60

v20.0408 (D°x (D-G) =

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Z;!/‘fr.q/
o / 2| 3 ¥4 s ¢
1F 115§ 0t {11 104 | 11.02 i lf
y= /!

Loncbuck v, ,47 530\ 3%0 |59 30| 39,0| 2900 | 7900|5722

black | fam ’/I‘Zif (1950 clear /:2:: lrahtf

7[60"5/'://‘1[‘/ 05 |05 | g¢ ;; zZo | &/ Z“
COMMENTS: AP orreA ? ?/M ¢ il Volisrmion .
- Aol . .

&M%wa
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URS Com nc.
URS oo “Shed | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: éf/«v‘wr’ék - /Ql/er;,'o/e Pk

PROJECT NO.: 1S/ Y49

starr: K. S K
DATE: /2 ~F - 8 7
WELL 1.D. vVOL.
WELL NO: K& & , GAL./FT.
(D TOTAL CASING AND SCREEN LENGTH(FT.)’._/_?_‘E?/ " 0.04
-7 2" 017
(@ CASING INTERNAL DIAMETER (in.): 3" 0.38
s 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) _Z'ﬂ 5" 1.04
8" 1.50
@ VOLUME OF WATER IN CASING (GAL)  [##Z /5500 g 2.60
v=0.0408 (B)°x Q@Q-@ GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
/) > Fagiaf . j
s VANIPEEIRAEINE
P// IR 1294|1200 V1240 |i2vo | i2s3 12.0¢
., 139803990 | 3990 | 3940 |00 |Yo20 Yooo
Cm104//“1%7 7
/;/,ogam Fas |clear |clear [ 4an |clear | cleay lesn
%qré'fc/-’/ﬂf‘y oS [ 34 | | |os |16 |24 1-3

COMMENTS:  _oi et _csibh Moo well

WM 70 e ll VMM /5"9@‘6&—»\4
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URS Com inc.
URS zmord“ 55 | WELL DEVELOPMENT/PURGING LoG

PROJECT TITLE: Crmdevicl Ko aielo Aok

PROJECT NO.: _337%9

starr: AP/ KSK

oate: L 95

weLL no: (71 ) ~94 p WELL IO Ok
( TOTAL CASING AND SCREEN LENGTH (FT): 20 40 " 0.04
! 2" 0.17
@ CASING INTERNAL DIAMETER (in.) : AN 3" 0.38
/ 4" o'se
@ WATER LEVEL BELOW TOP OF CASING (FT) 228 5" (.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) .A.&ye/ 8" 2.60
2
v20.0408 (D °x (D-Q) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
Ol/z 1212 |4 |S|els]|2 |.mo
’,;‘/ /2RI XAV L0921 e2d 1102 1.6 1), 0517404\ 1).0-
le101190| j550li8%0 | /9001 /910 /%30 G20 21/ 2/D
otF ok
%; Lty |Scobe—T—| )52 |Scot: bo | 25|20 | 32
g‘,‘#‘" 484/ \ )
1 . (8 \ |
Y 228 228 |920(7.30 |2.30| 238|230|2.305|2.27|2 25930

COMMENTS:

//fz;f ot

12 22, ?WWW
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202

URS o7 | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: A5
PROJECT NO.: _SS5/749

STAFF : Kﬂ—l‘/z/ Ky

oate:  2I—s-g2
w .D. oL.
wELL NO.: (5-CJ =P /Ce»d‘{) ELL 10 GALJET
(D TOTAL CASING AND SCREEN LENGTH (FT): " 0.04
2" 0.17
(2 CASING INTERNAL DIAMETER (in.) : 3" 0.38
v 4" 0.66
@ WATER LEVEL BELOW TOP OF CASING (FT) —_— 5" 1.04
6" 1.50
(@ VOLUME OF WATER IN CASING (GAL.) —_— 8" 2.60
vz20.0408 (@zx @-Q) = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
/1 /Ll&i 32132 | %2 |6 6o
o /.0 1) oSV 406 oA )38 ]1/23) 13D jnag
v
Covclecctrioity 16300880\ B0l fovn) 30 Vsl 30| s

’ ofF off

il by 2 bl 20| F foteley i [5G
citer Lelel
(ol Koo |930'|9.8"19. 2419371928 9.2/ .33 |51 32"

x

COMMENTS: y2x CLLL/Q hecers
loAer,
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URS zmoa “Sle | WELL DEVELOPMENT/PURGING LOG

PROJECT TITLE: ick —K~
PROJECT NO.. 3S/49
STAFF: —/KSK

DATE: _1—(-F3

weLL N0 Ld 105

4
D TOTAL CASING AND SCREEN LENGTH (FT): /£ FY

@ CASING INTERNAL DIAMETER (in.) :

-
(D WATER LEVEL BELOW TOP OF CASING (FT.) _ 220

(@ VOLUME OF WATER IN CASING (GAL.)

v=0.0408 (D°x (D-G) =

i¢

2

WELL 1.D. VOL.
GAL./FT.
.04
0.17
0.38
0.66
1.04
1.50
2.60

®AR DN —

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
0l / 12|13 Y |s5s|e]| 2| 72 /o
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WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: Condicle Kiversic/e fo 4

Z2S7¥9
STAFF: @F/ﬂé‘ K

PROJECT NO.:

oate: /&2

WELL NO.: 6L —/05 mﬁ)

(D TOTAL CASING AND SCREEN LENGTH (FT):

(@ CASING INTERNAL DIAMETER (in.) :

@ WATER LEVEL BELOW TOP OF CASING (FT)

(@ VOLUME OF WATER IN CASING (GAL.)

v20.0408 (D°x (D-B) =

—————————————

——————

WELL 1D. VOL.

|
2
3
4 0.66
S
]

GAL./FT.

Q.04
0.17
0.38

1.04
1.50

8 2.60

GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
(5 120 |25 | 20|40 |20 18D oo 120|725
,m‘/ (130 | Jt-32 41,2} /1. Y81 )52 1155 Depii2.a2112 05] /)95
Qn&aaéa‘f%?@ﬁ 23532_@&@702_@4 226202301 2390 2/p
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URS 55 | WELL DEVELOPMENT/PURGING LOG

PROVECT TITLE: (Zrotionc b 4 o s e fo L

PROJECT NO.: S5S/%9

STAFF: XA E/KSK

/
DATE: /)~ ~F 3

weLe No: (2l (1S , WELL 10
( TOTAL CASING AND SCREEN LENGTH (FT): _/ Y2 "
(2 CASING INTERNAL DIAMETER (in.) : _é_h_. i
( WATER LEVEL BELOW TOP OF CASING (FT) _ 7. 5 ;
@ VOLUME OF WATER IN CASING (GAL.)  _OZ2C :"

VOL.
GAL./FT.
0.04
0.17
0.38
0.66
1.04
1.50
2.60

v=0.0408 (D%x (D-G) =

Cz:dmﬁz%«&?“ 213

Lelcte—t olef

GAL.
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o /
,ﬂ/—f /97 }20,{?

oledfe, os] o>

.57 ﬂr7

COMMENTS:
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URS Com inc.
URS e “SMei | WELL DEVELOPMENT/PURGING LOG

rrosect TiTLE: Lratiick Liverc e f. ot

PROJECT NO.: _35749

starr: KA/ KSK

/
DATE: _J\—(~—F 3

WELL 1D.
WELL N0 (G-LJ - || S
{
(D TOTAL CASING AND SCREEN LENGTH(FT): // ¥3 ' "
ir 2
@ CASING INTERNAL DIAMETER (in.) : = 3"
l { 4"
® WATER LEVEL BELOW TOP OF CASING (FT) _Z.2& 5"
sll

(@ VOLUME OF WATER IN CASING (GAL.) 0_»&%4/

VOL.
GAL./FT.
Q.04
0.17
0.38
0.66
1.04
1.80
2.60

v=0.0408 (B)°x @-3» =

GAL.
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URS zara™“SRem | WELL DEVELOPMENT/PURGING LOG

PROJECT NO.: _35/¥9

STAFF: K{ /(/

DATE: //-F - 2 F

WELL NO.: &) - //S e
(D TOTAL CASING AND SCREEN LENGTH (FT): 2L #3 " 0.04
(@ CASING INTERNAL DIAMETER (in.): ﬁLi.,___ ?S gt;;
(@ WATER LEVEL BELOW TOP OF CASING (FT) m ;' ?.'gf;
@ VOLUME OF WATER IN CASING (GAL.) 0—"%;&1 :" ;::g
V20.0408 (@zx @-@ = GAL.
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS)
0 |&
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URS Zmoe™ s | WELL DEVELOPMENT/PURGING LoG
PROJECT TITLE=&E£ALL:K§ML‘4¢ i

PROJECT NO.: 2.57%F

STAFF: KA’FI/ KSK

OATE: /(=%

wew N GUI—/1S WELLID b
@ TOTAL CASING AND SCREEN LENGTH (FT): /L ¥ 3’ " 0.04

(@ CASING INTERNAL DIAMETER (in.): 2 i g'.;;
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APPENDIX C.3
HYDRAULIC CONDUCTIVITY TESTING

c.3.1 INTRODUCTION

Hydraulic conductivity tests were performed on each
monitoring well and piezometer to determine in-situ permea-
bility of the subsurface formation screened at each loca-
tion. Testing methods, and results are presented in the
following sections. Additionally, triaxial permeability
test were performed on selected Shelby tube samples recov-
ered from the clay confining unit underlying the site and
are detailed in Appendix B.3 (Geotechnical Testing Re-
sults).

c.3.2 SLUG TESTS

Hydraulic conductivity values of the geologic units
were determined by analyzing the water level response in
the monitor following an instantaneous change in water
level. TWater level response was monitored by either a
HERMIT Environmental Data Logger Model SE10000B and Pres-
sure Transducer Model PTX 160/D-0241 or manually with an
electronic water level meter for those wells that were slow
to recover. Hydraulic conductivity tests were performed by
the slug test method. Where the data logger/transducer was
used, the transducer was first inserted near the bottom of
the well, and the water level allowed to stabilize. A 2-
- or 5-foot stainless steel slug was then inserted into the
well until it was totally submerged to achieve a displace-
ment (slug insertion). Water level readings were recorded
by the data logger over either a minimum 10-minute period
or until the water levels had recovered at least 70% of
their maximum displacement. The slug was then removed and
the change in water levels again recorded for either a
"minimum 10-minute period or until the levels had recovered
to at least 70% of the maximum displacement (slug withdraw-
al). 1In general, slug tests for the monitoring wells took
less than an hour. The transducer was thoroughly rinsed
with deionized water between wells. Slugs were rinsed with
acetone, hexane, acetone again, and deionized water between
wells.

Two sets of results were generated from each well to
calculate hydraulic conductivity wvalues. For wells where
the entire well screen is contained within the saturated
zone, both slug insertion and slug withdrawal results were
used. For wells where the screen crossed the saturat-
ed/unsaturated zone, only slug withdrawal results, which
measure recovery in the saturated zone, were used.



Due to the relatively low permeability of the screened
unit in the intermediate piezometers, slug test recoveries
were measured, by initially pumping down the water level
and observation of subsequent water level recover over a
number of days.

It was not possible to slug test the four deep bedrock
wells, since recoveries were nearly instantaneous. Hydrau-
lic conductivity values were therefore approximated by
lowering the water levels by pumping and then monitoring
water level recovery using the data logger and transducer.
Recoveries were then recorded for a minimum 10-minute
period or until the water level reached steady state. Two
tests were performed in each well.

Hydraulic conductivity wvalues were calculated using
the formulas developed by Hvorslev (1951) as referenced in
Lambe & Whitman (1969). Both variable head and basic time
lag equations were used as a check. Figures C3-1 (a) and
(b) shows typical slug test data collected during a manual
field test. Figure C3-2 illustrates the analysis of the
data using the Hvorslev method including calculations used
to establish a value of hydraulic conductivity (K) for the
formation in which the monitoring well sand pack is locat-
ed. Copies of all slug test analyses are contained in the
project file.

The results of all slug test analyses are provided in
Table C.3-1. The table lists calculated hydraulic conduc-
tivities (cm/sec) as established by long-term and short-
term recovery analysis and by slug insertion and withdrawal
test analysis. Averages of slug in and slug out results
using the basic time lag equation are summarized in the
text (Section 4.1.6).
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Figure C.3-1 (a)

URS Zkas: | SLUG TEST FIELD SHEET

PROJECT: NUMBER 35149 NAME Gratwick-Riverside Park

BOREMOLE: NO.__7  MONITOR NO._G¥-71

MONITOR: NOMINAL DIA. (in) 2+ INSIDE DIA. (in) 2.0 MATERIAL__ PVC
SCREEN: LENGTH(ft) __ 2.0  |INSIDE DIA. (in) 2.0 MATERIAL __PVC
FILTER PACK: LENGTH(ft) _ 5.0 DIAMETER (in.) __ 7.5 MATERIAL _ Sand

TEST: START DATE_ 2/2/88 START TIME__8:20 a.m.
STATIC LEVEL,H (ft.BTOP) __7-69 INITIAL LEVEL, Ho (ftBTOP) 8.92

COMPLETED BY: K.K. CHECKED BY : CHF
DATE TIME DEPTH DATE TIME DEPTH
t(h:m:s) |h(ftBTOP) t (h:m:s) [h(f#BTOP)

2/2/88 8:30 a.m.| 8.92
8:30:30 8.92
8:31 8.91
8:32 8.90
8:34 8.90
8:39 8.90
9:35 8.88
5:18 p.m.| 8.76

2/3/88 9:36 a.m.| 8.62
4:50 p.m.| 8.56

2/4/88 7:30 n.m.| 8.37

2/5/88 8:14 a.m.| 8.32
5:47 np.m.| 8.26

2/8/88 8:12 a.m.| 8.14*
5:24 p.m.| 8.12

2/9/88 7:53 a.m.| 8.08

COMMENTS: STug withdrawal test
h=7.69 - 0.37 (7.69-8.92) = 8.15 ft. BTOP
= 63% recovery

NOTE: (1) Test may be stopped when h= H=-0.37 (H-Ho)
(2) BTOP "Below Top Of Pipe
(3) h:

m:s8 = hours:minutes:seconds
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Fiaure C.3-1 (b)

m URS Comga%, inc.
e voﬁx mﬂm

SLUG TEST FIELD SHEET

PROJECT :

NUMBER 35149

NAME Fratwick-Riverside Park

BOREHOLE: NO.__/

MONITOR :

SCREEN: LENGTH(ft.)

FILTER PACK:

NOMINAL DIA. (in)

LENGTH (f1.)

MONITOR NO.
2+

5.0

Y-71

MATERIAL PVC
MATERIAL _PVC
MATERIAL Sand

INSIDE DIA. (in.)
INSIDE DIA. (in)
DIAMETER (in.)

2.0

TEST: START DATE__1/25/88 START TIME__9:40 a.m.
STATIC LEVEL,H (ft.BTOP) INITIAL LEVEL, Ho (ftBTOP) _6.02
COMPLETED BY: K.K. CHECKED BY : GHF
DATE TIME DEPTH DATE TIME DEPTH
t (h:m:s) |h(f#BTOP) t(h:m:s) |h(f#BTOP)
1/25/88 9:30 a.m.| 7.83
9:40:10 6.62
9:41 6.63
9:42 6.63
9:45 6.64
9:50 6.64
10:50 6.675
11:57 6.70
4:45 6.77
1/26/88 7:57 a.m.| 6.97
4:20 o.m.| 7.02
1/27/88 8:23 a.m.| 7.18
5:23 p.m.| 7.20
1/28/88 8:03 a.m.| 7.30
5:23 p.m.| 7.325
1/29/88 7:58 a.m.| 7.42*
5:24 p.m.| 7.455
2/01/88 8:23 a.m. 7.67
COMMENTS:  Slug Insertion
h=7.83 - 0.37 (7.83 - 6.63) = 7.39 ft. BTOP
* = 63% recovery
NOTE: est may be stopped when h= H-0.37 (H—Ho)

(1) T
(2) BTOP
(3) h:

m:

"Below Top Of Pipe
hours : minutes :seconds
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c.3.3 SUMMARY OF HYDRAULIC CONDUCTIVITY VALUES
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APPENDIX C.4 - GROUNDWATER LEVEL MONITORING

C.4.1 INTRODUCTION

Water levels in the monitoring wells and piezometers
were monitored frequently during the RI component of the
study in order to ensure full recovery of the wells follow-
ing well development. Initially, water level readings were
recorded on a near daily basis following the installation
of each well starting in October, 1987. As the water level
increased and eventually approached anticipated static

conditions, monitoring frequency declined. Water levels
were generally measured on a monthly basis over the period
January to Augqust 1988. The long-term water level

measurement program served to: (a confirm static levels,
and (b) record seasonal fluctuations. 1In addition, on two
occasions (June 2, 1988 and May 18, 1989), for a
twenty-four hour period, water levels in selected wells in
the northern portion of the site were monitored, and the
level of the Niagara River recorded in order to see the
daily fluctuations and relationship between groundwater at
the site and the River.

Table C.4-1 presents the water level measurements both
during and after the drilling program. All values are in
feet above mean sea level.
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APPENDIX D
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APPENDIX E.1
AIR AND SOIL VAPOR SCREENING

E.1.1 INTRODUCTION

Air and soil organic vapor screening was performed on
site during September 1987. Screening was performed by URS
Company, Inc. personnel for the purpose of targeting areas
of elevated volatile organic contamination for more de-
tailed evaluation by soil sampling and drilling. Appendix
E.l1 presents screening equipment, methodologies and re-
sults.

E.1.2 METHODOLOGIES

Prior to air and soil screening, field surveying was
performed at the site to establish a grid system for loca-
tional control along a baseline ("P" Line) (Figure E-1).
This grid system was used to identify sampling locations at
40-foot intervals throughout the site. Air and soil gas
screening was performed at each of the grid points using a
PHOTOVAC TIP photoionization organic vapor detector. The
instrument was calibrated daily using a benzene (surrogate)
standard of 52.6 ppm.

The procedure presented in Appendix A of the Work/QaA
Plan was followed during air and soil gas screening:

E.1.3 DISCUSSION

Air/soil gas screening began at the Gratwick-Riverside
Park site on September 14, 1987 and was completed on
September 26, 1987. Screening was postponed at times due
to precipitation and/or wet grounds in an effort to provide
some uniformity in weather conditions during screening.
Table E.1l-1 presents the weather conditions during the
monitoring period and outlines the daily monitoring sched-
ule.

A total of 1,383 test holes were advanced and moni-
tored for organic vapor concentrations. At grid locations
where roadways were encountered, the test hole was advanced
to the required depth where ever penetration was possible,
as long as the location of the test hole was within approx-
imately 10 feet of the actual grid point. If it was not
possible to advance a test hole within ten (10) feet of the
grid point, soil gas readings were not taken and the word

"impenetrable" was recorded for that grid point. At
various locations throughout the site, it was not possible
to advance the test hole to the required 18 inches. 1In

such cases, further attempts were made at various locations
within a foot of the point. As long as it was possible to
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advance the test hole to a depth greater than 14 inches, no
special notations were made.

It was not possible to advance test holes to a depth
greater than six (6) inches over one portion of the study
area (centered on 40+00N, 300+R to 44+00N, 300+R) due to
the presence of an impenetrable barrier located just below
the surface of the soil. Soil gas readings were recorded
from these holes, however their reduced depth should be
noted.

E.1.4 RESULTS

The air/soil gas screening data (organic vapor concen-
trations expressed in ppm) are summarized in Table E.1-2.

E.1.5 PERIMETER ORGANIC VAPOR SCREENING

At nineteen points around the perimeter of the site
(Figure E-2), air screening was conducted using a cali-
brated PHOTOVAC TIP. Readings were taken on numerous
occasions during the drilling operations. No readings
above 1 ppm were recorded.

Results of the perimeter organic vapor screening are
contained in the project files.
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URS Corporation Date 10/06/87

TABLE 2
AIR/SOIL GAS SCREENING DATA

NN AN NN AN NN N NN N NN NN N N A~~~

9/26/87 23+60 80 R
9/26/87 24+00 80 L
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN NN NN N NN NN NN NN NN NN N N~

120
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9/26/87 26+40 200 L
160
120
80
40

[y

40 R
80
120
160
200
9/26/87 26+80 200 R
160
120
80
40

40 L
80
120
160
200
9/26/87 27+20 160 L
120
80
40

w
B O WO O QDN N U RN OO DN WO NWHKB WN - OUER WO RN

40 R
80
120
160
200
240

9/26/87 27+60 240 R
200
160
120
80
40

[y

e NeoN=ReReRoR>NoReNeolNoNoNoNolNeoNoleNoNeoNoNeNoNoNoNelNolleoNolNolNolNeNoNolNolNoelNeNeololoelelNelNe e RNo oo Re oo
-

ol eNeNoNoNoleoNeNoNoNeoNoloNolNeNoNoNoNoNeNeoNolNeNeNeNolNelNelNeolNelNelNolNeoNolNolNoNelNo e Nao oo oo oo e o )
UGN OOOMWWU1WOWIkOoOw-1MNWHEOWTIHOPRONMNOUNDMIEH-TJOQCOFHOWOWUWFUTNDO

- N
owomo

Page -2-



URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN AN NN NN NN NN NN NN N AN N A

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
0 0.0 1.7
40 L 0.0 44 .3
80 0.0 1.4
120 0.0 9.5
160 0.0 6.3
9/26/87 28+00 200 L 0.0 3.6
160 0.0 7.8
120 0.0 15.8
80 0.0 9.8
40 0.0 4.5
0 0.0 1.5
40 R 0.0 2.5
80 0.0 11.7
120 0.0 4.5
160 0.0 0.7
200 0.0 7.5
240 0.0 3.0,
9/25/87 28+40 280 R 0.0 0.8
240 0.0 1.7
200 0.0 0.4
160 0.0 5.3
120 0.0 2.9
80 0.0 10.7
40 0.0 6.0
0 0.0 13.7
9/26/87 40 L 0.0 1.3
80 0.0 1.1
120 0.0 8.5
160 0.0 2.4
9/25/87 28+80 160 L 0.0 0.4
120 0.0 0.2
80 0.0 5.1
40 0.0 7.9
0 0.0 9.9
40 R 0.0 0.3
80 0.0 5.5
120 0.0 11.5
160 0.0 2.5
200 0.0 7.8
240 0.0 0.7
280 0.0 1.3
9/25/87 29+20 280 R 0.0 2.8
240 0.0 0.5
200 0.0 0.2
160 0.0 1.4
120 0.0 0.0
80 0.0 4.7
40 0.0 31.7
0 0.0 25.17
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN NN N NN N NN NN N N NN N e NN NN

9/25/87 29+60 160 L
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280
320
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

N NN NN N A NN N NN NN NN NN NN N N~~~
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RS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN N NN N NN N NN N NN NN NN NN N~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN N N NN NN NN NN NN N AN NN NN NN N~~~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN NN N NN NN NN N N NN NN NN NN NN~ N~

Location Readings in PPM
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN NN N NN NN NN N NN NN AN N A A A
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URS Corporation ) Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN NN NN N NN NN NN NN NN NN NN N~

120
160
200
240
280
320
360
9/14/87 38+00 360 R

320
280
240
200
160
120
80
40

[e0]
DO R ~1IONDOO N

40 L
80
120
160
200
9/14/87 38+40 200 L
160
120
80
40

40 R
80
120
160
200
240
280
320
360
9/14/87 38+80 360 R
320
280
240
200
160

= DN OO0, R, OO0O0OWKAMNOONINDHS WO O,

oNeoNeoNoNoNoeNeNoNoNoNeNaoleNoNeoNeleolNoNelNeNelNeNeNeNelNe oo N N Ne e e e Neo oo el o B o oo e Be Bo oo el
DO HDNDWOWWOHRUNDN R RODWN WO OO ND OG-

OC0O0O0OO0ODO0OOOOLOOOODODODOOODODOLDOLOOCOLDOLODLDOODODLODOOCODLLLOLOOODODOOOO

OO OOO0OO
O NWOUuMDnwo»

Page -10-



URS Corporation Date 10/06/87

TABLE 2 ' (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN NN NN NN NN NN NN N AN NN NN N~ A
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160
120
80
40

n

>

OO MNMOON P FHFORWMDNEFENDOHEPE TR OOMNMKOORKOWMNMNDNOWM BN OOMNNE =3I

40 R
80
120
160
200
240
280
320
360

9/15/87 39+60 360 R
320
280
240
200
160
120
80
40

40 L
80
120
160
200
9/15/87 40+00 200 L
160
120
80
40

40 R
80
120
160

e NeBelleBoeNoNeo oo BoNoNeoBoBoBoBoloRoleo ool oBoReNolNeoNeoNoNeNoNeNeoNe NoNeNoNeNeoNeo No Neo Ne oMol o Nao ol ool
[ NelolNoBeNeoNe e oo e loNoloBoBoRo ool N BeBoNoNoRoBoNeNoNeoNeoBeNoleNoNe Ho N« NoNeNeoNeoNaNoNeNoNeNe]
N OO ON N0 OO RONTONWTkOOOUEOMNENDNWMHEWNO®ODWWWWOINWI-TNDRWEO®

Page -11-



RS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN NN NN N NN AN NN NN NN NN NN NN NN~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN N AN N NN NN N NN N NN NN NN N NN e N NN

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
200 0.0 2.2
9/15/87 41+60 200 L 0.0 0.6
160 0.0 0.2
120 0.0 2.4
80 0.0 1.4
40 0.0 0.1
0 0.0 3.3
40 R 0.0 0.6
80 0.0 0.6
120 0.0 0.5
160 0.0 0.2
200 0.0 0.8
240 0.0 2.5
280 0.0
320 0.0 0.2
360 0.0 0.0
9/15/87 42+00 360 R 0.0 2.0,
320 0.0 1.6
280 0.0
240 0.0 1.6
200 0.0 1.8
160 0.0 1.1
120 0.0 1.6
80 0.0 0.8
40 0.0 0.7
0 0.0 1.4
40 L 0.0 0.7
80 6.0 2.1
120 0.0 1.8
160 0.0 2.6
200 0.0 0.9
240 0.0 1.4
9/15/817 42+40 240 L 0.0 0.7
200 0.0 0.7
160 0.0 1.3
120 0.0 0.3
80 6.0 0.3
40 0.0 1.4
0 0.0 0.8
40 R 0.0 0.8
80 0.0 1.0
120 0.0 4.8
160 0.0 0.6
200 0.0 1.5
240 0.0 1.3
280 0.0
320 0.0 1.0
360 0.0 0.7
9/16/87 42+80 360 R 0.0 1.2
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URS Corporation Date 10/06/87

TABLE 2 {(Con't)
AIR/SOIL GAS SCREENING DATA

NN N AN NN NN NN NN N NN N NN NN NN

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
320 0.0 1.4
280 0.0
240 0.0 9.1
200 0.0 31.5
160 0.0 1.3
120 0.0 0.4
80 0.0 3.5
40 0.0 1.3
0. 0.0 0.4
40 L 0.0 0.9
80 0.0 12.5
120 0.0 1.7
160 0.0 10.9
200 0.0 20.3
240 0.0 71.4
9/16/87 43+20 200 L 0.0 6.3
160 0.0 10.9 .
120 0.0 31.1°
80 0.0 6.1
40 0.0 4.6
0 0.0 0.9
40 R 0.0 2.2
80 0.0 2.7
120 0.0 2.8
160 0.0 2.1
200 0.0 5.8
240 0.0 5.2
280 0.0
320 0.0 0.0
360 0.0 0.0
9/16/87 43+60 360 R 0.0 0.0
320 0.0
280 0.0
240 0.0 0.1
200 0.0 3.4
160 0.0 9.8
120 0.0 1.1
80 0.0 11.7
40 0.0 2.0
0 0.0 3.2
40 L 0.0 7.9
80 0.0 0.7
120 0.0 3.3
160 0.0 23.2
200 0.0 17.7
9/16/87 44+00 230 L 0.0 10.8
200 0.0 43.9
160 0.0 3.0
120 0.0 4.1
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GRS Corporation Date 10/06/87

TABLE 2 (Con't)
ATR/SOIL GAS SCREENING DATA

NN NN NN AN N NN NN N N NN NN AN NN NN NN N A
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN N NN NN N NN N NN NN NN N N NN N e A

120
160
200
240
9/16/87 45+60 240 L
200
160
120
80
40
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80
120
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200
240
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN NN NN NN NN N NN NN NN NN NN NN~ A

9/16/87 46+80 360 R
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9/18/87 47+20 240 L
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
80 0.0 1.1
40 0.0 2.1
0 0.0 0.9
40 L 0.0 0.4
80 0.0 1.1
120 0.0
160 0.0 1.4
200 0.0 0.2
240 0.0 0.3
9/18/87 48+00 240 L 0.0 4.0
200 0.0
160 0.0 22.86
120 0.0 1.1
80 0.0 1.9
40 0.0 6.7
0 0.0 9.0
40 R 0.0 2.8,
80 0.0 2.6
120 0.0 2.5
160 0.0 2.4
200 0.0 1.2
240 0.0 6.7
280 0.0 1.6
320 0.0 3.6
360 0.0 16.5
9/18/87 48+40 360 R 0.0 2.1
320 0.0 1.6
280 0.0 8.6
240 0.0 76.1
200 0.0 11.1
160 0.0 1.9
120 0.0 1.2
80 0.0 1.1
40 0.0 7.1
0 0.0 3.6
40 L 0.0 1.2
80 0.0 1.2
120 0.0 1.4
160 0.0
200 0.0
240 0.0 0.4
9/18/87 48+80 160 L 0.0 2.1
120 0.0
80 0.0 1.7
40 0.0 7.2
0 0.0 135.6
40 R 0.0 1.4
80 0.0 6.1
120 0.0 55.6
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

~~~~~~~~~~~~~~~~~~~~~~~~~~~
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URS Corporation Date 10/06/87

TABLE 2 {(Con't)
AIR/SOIL GAS SCREENING DATA

NN NN NN NN NN NN NN NN NN NN NN~

Location Readings in PPM
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URS Corporation Date 10/06/87

TABLE 2 (Con't)

NN NN NN AN NN NN N AN A A N NN e N AN
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN N NN NN N NN NN NN N NN AN NN N~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

AN NN NN NN NN NN NN NN N NN N N N N NN N
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GRS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN NN N NN NN N NN NN NN NN NN NN N NN

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
200 0.0 1.4
160 0.0 0.2
120 0.0 2.9
80 0.0 1.4
65 0.0 0.9
30 0.0 12.5
0 0.0 1.3
20 L 0.0 3.5
40 0.0
70 0.0 0.7
9/19/87 59+20 80 L 0.0 1.5
40 0.0
20 0.0 0.9
0 0.0 0.9
40 R 0.0 0.9
80 0.0 1.1
120 0.0 11.5.,
160 0.0 1.1°
200 0.0 1.8
210 0.0 1.2
9/19/87 59+60 200 R 0.0 6.3
160 0.0 2.5
120 0.0 1.3
80 0.0 1.8
40 0.0 6.0
0 0.0 2.4
40 L 0.0
80 0.0 7.0
9/19/87 60+00 80 L 0.0 1.6
40 0.0
0 0.0
20 R 0.0 1.2
40 0.0 1.4
80 0.0 2.3
120 0.0 2.1
160 0.0 8.3
200 0.0 2.8
9/21/87 60+40 200 R 0.0 1.4
160 0.0 0.8
120 0.0 2.1
80 0.0 1.2
40 0.0 1.0
5 L 0.0 4.4
40 0.0 10.9
75 0.0 1.2
9/21/87 60+80 95 L 0.0 1.4
80 0.0 3.6
40 0.0 0.4
0 0.0 0.3
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

Location Readings in PPM

9/21/87 61+20 160 R
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URS Corporation Date 10/06/87

TABLE 2' (Con't)
AIR/SOIL GAS SCREENING DATA

NN N N AN N N NN N NN NN N N NN N NN N~

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
80 0.0 4.5
120 0.0
160 0.0 0.8
9/21/87 63+20 200 L 0.0 1.7
160 0.0 2.8
120 0.0 1.0
80 0.0 1.3
40 0.0 4.1
0 0.0 1.0
40 R 0.0 0.3
80 0.0 0.5
120 0.0 0.6
145 0.0 0.5
9/21/817 63+60 135 R 0.0 0.6
120 0.0 0.4
80 6.0 0.4
40 0.0 0.7 .
0 0.0 1.2°
40 L 0.0 0.8
80 0.0 0.3
120 0.0 0.7
140 0.0
160 0.0 0.7
210 0.0 3.0
9/21/87 64+00 200 L 0.0 0.9
160 0.0
120 0.0 0.8
80 0.0 0.6
40 0.0 1.1
0 0.0 1.0
40 R 0.0 0.9
80 0.0 1.6
120 0.0 0.5
130 0.0 0.4
9/21/87 64+40 120 R 0.0 1.2
80 6.0 4.4
40 0.0 0.8
0 0.0 1.1
40 L 0.0 0.7
80 0.0 0.8
120 0.0 2.6
160 0.0
180 0.0 5.4
9/21/87 64+80 180 L 6.0 8.2
160 0.0
120 0.0 1.3
80 0.0 2.7
40 0.0 1.6
0 0.0 0.9
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

N NN AN N NN NN NN NN N NN N NN N NN N NN~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN N NN NN NN NN N NN NN N NN NN NN N NN~
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN N NN NN A AN N N N NN N NN NN NN NN
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200
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25 R
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URS Corporation Date 10/06/87

TABLE 2 (Con't)
AIR/SOIL GAS SCREENING DATA

NN AN NN NN NN NN N NN NN NN N NN NN NN N~

Location Readings in PPM
Date "P"-Line Left/Right Air Soil
200 0.0 0.5
240 0.0 17.1
280 0.0 3.7
320 0.0 1.2
360 0.0 0.8
9/22/87 72+00 320 L 0.0 6.8
280 0.0 1.9
240 0.0 0.9
200 0.0 1.6
160 0.0 1.4
120 0.0 1.4
80 0.0
40 0.0 1.5
0 0.0 1.1
9/22/87 72+40 0 0.0
40 L 0.0
80 0.0 0.2
120 0.0 0.9 °
160 0.0 0.6
180 0.0 1.1
205 0.0 2.5
9/22/87 72+80 160 L 0.0 1.2
120 0.0 0.8
80 0.0 0.8
40 0.0 0.1
0 0.0
9/22/87 73+20 0 0.0
25 L 0.0 0.6
40 0.0 4.1
. 80 0.0 29.6
9/22/87 73+60 40 L 0.0 2.9
STATISTICS:
# OF READINGS 1,452.0 1,383.0
AVERAGE 6.0 8.4
MAXIMUM 0.0 1,280.0
MINIMUM 0.0 0.0
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URS Corporation Date 10/06/87

TABLE 2. (Con't)
AIR/SOIL GAS SCREENING DATA

~ N~~~ NN N N NN N NN NN NN NN NN~

Location Readings in PPM

Date "P"-Line Left/Right Air Soil
FREQUENCY : 0 11
5 1058
10 159
20 76
30 24
50 30
100 14
500 7

1000 1
1500 2
0
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APPENDIX E.2
ENVIRONMENTAL SAMPLING METHODOLOGIES

E.2.1 INTRODUCTION

Samples for chemical analysis were recovered for a
number of matrices at Gratwick-Riverside Park during the
remedial investigation. Sample matrices included: surface,
subsurface and shoreline soil and waste; groundwater;
surface water; and municipal water used during drilling.
Appendix E.2.2 presents sampling procedures.

E.2.2 ENVIRONMENTAL SAMPLING

Groundwater, surface water, shoreline soil/waste, and
onsite soil were sampled at Gratwick-Riverside Park from
October 27, 1987 to December 21, 1987 and again between
August 8, 1988 and August 19, 1988. The sample locations
are shown in Figures 5-1 and 5-2, Section 5.0 of Volume 1.
These samples were analyzed for a list of parameters includ-
ing the full Hazardous Substance List (HSL) compounds as
presented in the USEPA Contract Laboratory Program (CLP)
Invitation for Bid (IFB), as well as a significant list of
indicator parameters. Each time groundwater or surface
water samples were delivered to the laboratory for analysis,
a trip blank of deionized water supplied by the lab accompa-
nied the samples. Trip blanks were analyzed for volatile
organic compounds only. Rinse blanks were collected for the
split-spoon sampler and bailer, used for soil and groundwa-
ter sampling, and submitted for analysis. A sample of
drilling water (city water) was collected for CLP analysis
and samples of the bentonite and sand pack materials used in
well construction were delivered to the lab for leachable
organic carbon analysis.

E.2.2.1 MONITORING WELL EVACUATION

Each monitoring well was evacuated prior to sampling to
remove stagnant groundwater. Well evacuation details are
summarized in Tables E.2-1(a) and E.2-1(b). The following
summarizes the evacuation procedure.

The monitoring wells were evacuated with either a
battery powered ISCO Portable Peristaltic Pump or a gasoline
powered Fuji Robins Centrifugal Pump. In each case, dedi-
cated, new, clean, polyethylene tubing was used for each
well to avoid cross-contamination of wells. The ISCO pump
removed water at a rate of approximately one gallon per
minute and the Fuji Robins pump removed water at a rate of
approximately two and one half gallons per minute. At least
three well volumes were evacuated from each well prior to
groundwater sampling. Wells GW-1S, GW-4S, and GW-5S were



sinoy %7 I91J® sadawyosy - MOIS ‘¢
sanoy TeIasads UTYITA sadieyoey - 831BIBPOH 2
A1snonurjuoo safaeyosy - prdey T
sajey o281eyoay %
r4 dung 0°'G S0 €V TT rAAR] SS w2 (8/11/2T  STI-MD
T dung 0°8 0°'1 9L°%T £€8°8 SS W2 L8/TT/2T  SOT-AD
T dumg 0T 0°2 0%°0¢ 26°8 SS 4T L8/11/21 $6-M9
T dung LT LARY G LT %0°6 SS w2 L8/1t/2t $8-M9
rA dung €°G w1 0Z°ST 06°9 SS .2 L8/T1/2T SL-KD
T dung TS G'9 80°8Y 86°6 SS W2 L8/€0/21 a9-mo
Z dung 0°8 0'T 4€°9T1 £€°0T SS ¢ L8/11/21 S9-49
T dung €S L°0T 96°69 wL°9 SS w2 L8/€0/21 as-mo
r4 dung 8- 1 8'T 09°%T VI8 SS W2 L8/t1/2t SG-M9
r4 dung T°1 9°0 06°GT 06°TT SS 2 L8/Lt/2t SY-#9
4 dung 0°'9 8°0 0L €T £€0°6 SS .2 L8/1T/21 SE-MO
T dung 0z 8°G 0T" LY A SS .2 L8/€0/21 az-mno
(4 dung G°9 6°1 00°9T %84 SS w2 L8/11/21 SZT-KO
T dung %2 8°g 86 8Y 96 #T SS T L8/€0/21 at-mo
€ dung €2 9°0 80°9T €0°2T SS ¢ L8/11/21 ST-MD
y231BY durdang (*s1®9) (*sT1®9) (3utrsy) JO (Burse) Jo doj 3urse) 2138( TI°M
a8avyoay Jo padang ae3ep 1x93vp Burpueag dojJ norag 1994d) notag 11994) adf]/9zTS

POYIa JFO sunyop

JO Baumyop yadag 1ToM

(8urydwes jo punoy 3IST) NOLLVWUOJANI NOILVAOVAI TTdA

MIVd HAISHYIATI-AOIALVED

(e) T-2°d AT4VL

ToAaT 1838A



sinoy 4 I1913ye sadivyoay - mols °
SINoYy TeIBAdS UTYITA saBiwyoay - 931BIASPOR °
L1snonurjuod saBieyosy - prdey -
salwvy 231evyday

® e~ N N

(e7dwes wollog - €)

€ dung 9g°0 9¢°0 €T 1T G6°8 SS w2 88/11/8 STT-MD
rA dung 0°¢ £6°0 16° €T %28 SS W2 88/6/8 SOT-A9
rA dung G°¢ €6°T 60°0C 62°8 SS W2 88/1T/8  4-S6-K9
rA dung 0°€ Te° 1T 20°LT 668 SS w2 88/11/8 S8-M9
€ dung ST 05°T L6°%T 6L°G SS 88/2T/8  4-SL-MD
T dung 0¢€ T€°9 €9°9% 96° L S8 .Z 88/01/8 ag-us
r4 dung 0% 0z°1 GL°ST £y 8 SS .2 88/01/8 S9-M9
T dung 0% T°0T €T°89 T€°9 SS W2 88/11/8 as-ao
¢ dung 9°T 09°'T 8E %1 c0°¢g SS 2 88/11/8 SG-H9
€ dung 08°0 08°0 TT°ST €2°0T SS w2 88/0T/8 Sh-K9
T dung 0°€ 6L°0 Ty €T 968 SS .2 88/01/8 SE-MD
T dung 0¢ 669 06° 9% GL°9 SS .2 88/6/8 az-no
T dung o€ 18°6 €L LY 0T°2T SS 2T 88/6/8 at-no
€ dung 6T Y6 T 9y°GT €0°9 SS w2 88/6/8 ST-MD
x938y durding  (°sTeD) (*sT®e9) (19sTY JO (xosTy jo doj 3urs®e) 938Q TT°A
a8xeyoay Jo pedang iajep xa3wvp Burpueig doJl moTag 31994) mnotag 31994g) adfy/az1s

POUlIBN JFO aunTop

JO auwnyoA

(8urTdwes Jo punoy puz) NOILVRUOANI NOLLVAOVAY ‘TTAA

yadeq TToM

MIVd FATISYIATY-AOIALVYED

(q) T-2°3 A19VL

18A87T I938A



slow to recharge and it was necessary to evacuate these
wells over several days to remove three or more well vol-
umes .

E.2.2.2 MONITORING WELL SAMPLING

Groundwater samples wre collected on two occasions
(December, 1987 and August 1988). Sampling details are
presented in Appendices E.2.3 and E.2-4. Groundwater
samples were generally collected within approximately four
hours after evacuating each well. Some of the wells (GW-1S,
GW-4S, and GW-5S) are low yielding wells and therefore to
obtain sufficient sample volume, it was necessary to collect
successive aliquots over .a period of two to several days.
Samples were collected using dedicated one-inch diameter by
two foot 1long stainless steel bailers. Each bailer was
precleaned prior to sampling using the protocol outlined in
Appendix K of the Work/QA Project Plan. Each bailer was
attached to a polypropylene "leader" of three or four feet
which was tied to new, clean, dedicated nylon rope. A trip
blank of laboratory-supplied deionized water accompanied the
water samples during each shipment and was analyzed -for
volatile organic compounds.

E.2.2.3 SURFACE WATER SAMPLING

Surface water samples were collected at seven locations
on November 11 and 12, 1987 and at four locations on August
8, 1988. Sampling details are presented in Appendices E.2.3
and E.2.4. A trip blank of laboratory-supplied deionized
water accompanied the samples during shipment to the labora-

tory.

Appropriate sample containers were submerged just below
the water surface with the opening facing upstream, at a
point of highest velocity, greatest turbulence, and center
of flow. Sample containers into which preservatives were
added by the laboratory prior to sample collection were not
lowered into the stream. These containers were filled by
pouring sample aliquots previously collected in bottles
containing no preservatives.

During the first round of sampling, at GRP-SP3-SW,
debris was blocking the flow out of the storm drain outfall.
The debris was removed, restoring flow out of the outfall
and the sample was collected about five minutes later. Also
during the first round, at GRP-SP4-SW, it was necessary to
dig a channel at the outfall to restore flow. The sample
was collected about 20 minutes after flow was restored.

A sample was not collected at GRP-SP10-SW because it
was not possible to locate the upstream surface source.



E.2.2.4 SHORELINE SOIL/WASTE SAMPLING

On October 27, 1987, shoreline soil/waste samples were
collected at eight areas along the Niagara River (details in
Appendix E.2.3). Each sample is a composite of several
smaller subsamples collected from the same general area
along the shoreline. The subsamples were collected from
fill material which outcrops along the shoreline. Samples
were collected with a dedicated, precleaned, stainless steel
hand trowel and placed in appropriate sample containers.

E.2.2.5 SHALLOW SOIl. SAMPLING

A total of 20 shallow soil samples were collected
October 28-30, 1987 (details in Appendix E.2.3). The sample
locations corresponded with suspect areas of contamination
identified from the results of previous sampling programs
conducted at Gratwick Park and the results of the soil gas
screening undertaken during the RI.

Each sample was collected with a precleaned hand auger
(bucket type) constructed of stainless steel. Using a
pre-cleaned stainless steel scoop, the grass layer was first
removed and the hand auger was advanced into the soil until
the bucket was full (approximately six inches). Using a
pre-cleaned stainless steel spatula, the contents was
removed from the bottom of the auger into a pre-cleaned
stainless steel bowl. The auger was advanced into the soil
one more time and emptied into the bowl to get a sample
representing approximately the first twelve inches under the
surface of the soil. The contents of the stainless steel
bowl was thoroughly mixed prior to filling the appropriate
sample containers. The auger was decontaminated after use
and between sample locations as outlined in Appendix K of
the Work/QA Project Plan.

E.2.2.6 SOIL BORING SAMPLING

A total of thirteen soil composite samples were col-
lected from seven subsurface borings between October 29 and
December 7, 1987 (details in Appendix E.2.3). Samples were
recovered from subsurface =zones exhibiting high organic
vapor readings or physical indications of possible contami-
nants. Soil samples were composited to represent each of
the subsurface units (i.e., £fill, clay or till) at selected
boring locations on and offsite.

Individual samples were recovered by means of a split-
spoon sampler using methods as described in Appendix B of
the Work/QA Project Plan. The split-spoon sampler was
cleaned according to protocols presented in Appendix K of
the Work/QA Project Plan prior to recovery of each sample



for chemical analysis. Individual samples selected for each
composite sample were combined in a pre-cleaned stainless
steel bowl and mixed thoroughly. The composite sample was
then transferred to the appropriate sample containers for
delivery to the analytical laboratory.

In addition to the composite sampling performed with
the drilling program, one rinse blank sample was recovered
from the split-spoon sampler. The rinse blank sample
consisted of distilled water which was poured over the
pre-cleaned split-spoon sampler and collected into the
appropriate sample container. This sample was analyzed to
identify the adequacy of the sampler cleaning protocols and
possibility of cross-contamination resulting from sampling
and cleaning procedures.

E.2.2.7 OFFSITE SHALLOW PROBE SAMPLING

A total of three soil composite samples were collected
from the three offsite locations shown in Figure 5-2 of the
RI/FS report. Five samples at each location were taken to
make each composite on August 8, 1988 from depths ranging
from zero to one foot.

E.2.2.8 FIELD MEASUREMENTS

Prior to evacuation of the monitoring wells, water
levels below the top of casing were measured to the nearest
hundredth of a foot using a Brainard Kilman Model 2220 water
level detector in accordance with the procedures outlined in
Appendix E-1 in the Work/QA Project Plan. The tip of the
sensor was cleaned with soap and water, acetone rinsed,
followed by a deionized water rinse between well measure-
ments. All wells have protective casings with lockable
caps. Wells were unlocked and opened only when performing
work at the well.

The pH of the water samples was measured using an
Extech portable pH meter. The meter was adjusted daily for
slope with pH buffers of 7.00 and 10.00 and standardized to
pH 7.00 buffer prior to each use.

Specific conductance was measured using an Extech
Compact Conductivity Meter with automatic temperature
compensation. The meter was calibrated daily with a stan-
dard KC1 solution of 447 umhos/cm.

Turbidity was measured during well evacuation with an
HF Scientific, Inc. Model DRT-15B portable turbidity meter
with four ranges: 0-1, 0-10, 0-100, and 0-200 NTU.



The use of cement based grout to seal the annular space
of the monitoring well above the sand pack and bentonite
seal may adversely affect the pH of the groundwater collect-
ed from the well under circumstances where the seal does not
set up prior to grouting. In anticipation of this potential
problem, groundwater samples were collected during drilling
from select boreholes prior to well construction grouting
and analyzed for pH in the field. Results of pH analyses
before grouting and after well completion (during groundwa-

ter sampling event) are presented below:

pH results PH results
Well No. Aquifer Prior to Grouting Prior to Sampling
GW-51 Fill 11.71 11.50 (GW-58)
GW-6S Fill 11.70 11.76
GW-6D Bedrock 6.90 7.12
GW-81I Fill 12.25 11.66 (GW-8S)

It was concluded that the pH of the groundwater in the
fill is elevated >11.0 and was not affected by well con-
struction grouting procedures. -

Field measurements at the time of sampling are pre-
sented in Tables E.2-2(a) and E.2-2(b).

E.2.2.9 SAMPLE HANDLING

Samples were collected into appropriate bottles (See
Appendix J, Work/QA Project Plan) prepared by Ecology and
Environment Inc. All preservatives were added prior to
sampling. A separate water sample was collected into a
clean 250 milliliter container for measurements of pH and
specific conductance.

Samples were either shipped via Federal Express to
CompuChem Laboratories (for dioxin analysis) or transported
by URS personnel to Ecology and Environment, Inc. (for HSL
and indicator parameter analysis) on a daily basis.



TABLE E.2-2(a)
GRATWICK-RIVERSIDE PARK

FIELD MEASUREMENTS (1st Round of Sampling)

pH Specific
Sample Method of (Standard Conductance
Point Date Sampling Units) (umhos/cm)
GW-18 12/21/87 Bailer 7.72 860
GV-1D 12/03/87 Bailer 7.46 3030
GW-28 12/11/87 Bailer - 6.92 2510
GW-2D 12/03/87 Bailer 6.78 3200
GW-3S 12/11/87 Bailer 11.35 3940
GW-4S 12/17/87 Bailer 8.38 2020
GW-58 12/17/87 Bailer 11.50 4220
GW-5D 12/03/87 Bailer 6.86 3780 -
GV-6S 12/11/87 Bailer 11.76 1710
GW-6D 12/03/87 Bailer 7.12 3530
GW-78 12/11/87 Bailer 6.96 1750
GW-8S 12/11/87 Bailer 11.66 3990
GW-9S 12/11/87 Bailer 11.64 2470
GW-10S 12/11/87 Bailer 11.18 3240
GW-118 12/17/87 Bailer 11.35 1670
SP1-SW 11/11/87 Direct 7.49 320
SP2-SVW 11/11/87 Direct 7.71 920
SP3-SW 11/11/87 Direct 7.56 820
SP4-SW 11/11/87 Direct 8.12 1770
SP5-SW 11/11/87 Direct 8.60 330
SP9-SW 11/12/87 Direct 7.39 940
SP11-SW 11/12/87 Direct 7.64 1700
Drilling 11/12/87 Direct 7.51 300

Water



TABLE E.2-2(b)

GRATWICK RIVERSIDE PARK
FIELD MEASUREMENTS (2nd Round of Sampling)

Specific
Method of PH Conductance

Sample Point Date Sampling Standard Units (umhos/cm)
GW-18 8/19/88 Bailer 7.47 920
GW-1D 8/9/88 Bailer 11.13 3220
GW-2D 8/9/88 Bailer 8.19 2380
GW-38 8/10/88 Bailer 8.47 (1)
GW-4S 8/19/88 Bailer 6.21 (2)
GW-58 8/12/88 Bailer 11.59 4180 °
GW-5D 8/11/88 Bailer 7.25 2780
GV-65 8/10/88 Bailer 11.28 (1)
GW-6D 8/10/88 Bailer 7.13 (1)
GV-75(Bottom) 8/12/88 Bailer 4.62 12830
GW-75 8/19/88 Bailer 4.67 (2)
GV-8S 8/12/88 Bailer 4.60 2580
GW-9S (Bottom) 8/11/88 Bailer 11.25 1890
GW-9S 8/12/88 Bailer 11.26 1870
GW-10S 8/9/88 Bailer 11.36 2360
GW-118 8/19/88 Bailer 11.17 1540
SP2-SW 8/8/88 Direct 7.24 1020
SP3-8W 8/8/88 Direct 7.16 1130
SP4-SW 8/8/88 Direct 7.42 1940
SP9-SVW 8/8/88 Direct 6.96 660

SP11-SW Dry - ———- ———-

(1) Conductivity meter malfunction

(2) Parameter not measured, insufficient sample



E.2.3 ENVIRONMENTAL SAMPLING

SUMMARY - FIRST ROUND OF SAMPLING



we gT:0T

L8-8T-2T uo ardues L8-8T-2T

Jo 1spurewsxr ‘,g8-,/T-2¢T uo pardwes qog/yNd/3s8d/vVoA © pue
xopo inydins y3iTm YsIn]q pauinl Ied[d AITRTITUT I3les O wd gg:g SG-M9
£8-.T1-2T uo padand ‘moTs L1sa02231 TTaA © SG-M9 °"ON TT®M L8-LT-2T d4o

atdues jo we 00:0T

Iaputewai Aq pemoTTo0J *‘£8-8T-ZT Uo BuTTTIBq T®TITUT 18-8T-2T

Butanp syelew ‘/8-£T-¢T uo pardwes yNg/3s2d/VOA © pus
BuTTTBq P3aNUTIUOD YITA UE] pauiIny JIB3TO I93BA O wd go:¢ SHh-H9
£8-8T-2T uo padind ‘ajmispow L£I8A0081 [am © S¥-MN9 °ON TToA L8~LT-ZT d¥o

wd gg:4

3uriTeq pug
panutiluod 3uTanp YOBTQ pauini ‘aeafd ATIRTITUT I3lem O we 00:IT SE-M9
£8-GT-2T uo ssaukip o3 pedind ‘moTs £12A00981 oM O SE-MD ‘ON TTI®AM L8-GT-2T dy9
IBaTO I831EBA O Ye:0T az-mo
£8-€-2T padand ‘yram aarjonpoad o dz-#a9 °"ON TI®A £8-€-21 d¥o

JurTTEq pPeNnuUTIUOD YITA YOBq

/uel pauiny ‘ueays LITO yiTa Ieafo AITBTIITUT Iajem O wd gy SZT-MD
L8-TT-2T uo ssaudkap o1 peadand ‘moTs £1sa0021 TTam O SZ-A9 °"ON TI®A 1L8-TT-2T Ee:D)
1830 I93EM O oki6 daTt-Ad
L8-€-2T pa3dand ‘yram aarjonpoid o dT-K9 "ON TTI®A L8-€-2T -d¥9

L8-TZ-2T uo peaTdwes ISpurBWSI O we Q0:TT

L8-GT-2ZT uo patdwes yop/sTe3lauw o L8-T2-21

8uriTeq pue
PaNUTIUOD YITA UR} PauIny ‘Ieald ATTBTITUT I33BA O wd 0o:¢ ST-MA9
1L8-GT-2T ssaukip o3 padind ‘mors Liaa Li1a2a0081 TT8M O ST-A9 *ON TTI®oA 18-GT-2T -d¥9
S31UaWuon UOT18007] patdues o3eq “ON ‘a'I

SATIRVS YIALVAANNOYD

- X4VHRNS VIVd



d4-MAD

197Teq JO NUBTQ 3sury L8-TC-2T d¥o
Burrreq
pPanuTIuvOd YITA PTQINy pauwinl ‘Iea]d ATTBTITUT Ia3eA O SH:T STT-M9
£8-£T-2T uo padand ‘pood Li1sa0081 oA O STT-M9 °ON TToM L8-LT-2T 6]
3urrreq
penuTiluod YyiTm YOBTq/uel pauinl ‘IeaTd AJTBTITUT Ialea O ud Ggy:g SOT-MAD
(8-TT-2T uo padind ‘poold £ian0dax1 [[aA © SOT-A9 °"ON TTaM L8-TT-2T duo
3uTITeq pPaNUIIUOD
yata ueyl/Leald A73y8tIs pauiny ‘aesafd ATTBTITUT Ia3jeA O ud gg:¢ S6-M9
£8-TT-2T uo padand ‘pood Li1sn0dax1 T8 O S6-M9 "ON TToM L8-TT-2T 449
BurTTeq yaITa uel/LBIZ A71Yy8TTS pauinl ‘Iea[d I93em O wd 0G:TT S8-A9
£8-T1-2T uwo padand ‘poold £ianodex 1am o S8-M3 °ON TT3A L8-TT-2T d4o
ud GT:g
wd ut uvl pauani ‘jueardrosad ysTITYA pue
‘BuTTTERqQ PONUTIUOD YITA paiIeaTd ‘Lzey ATTEPTITUT I33BA O ud o%:2T SL-MD
L8-GT-2T uo padind ‘sjeiapow £1940091 T[aA O S/-KR9 °*ON TTI°A L8-ST-2T ddo
pPTgIny pauini ‘IeaTd LTIBTITUT I33BA O as-mo
£8-€-2T uo padand ‘TTam aarionpoad o d9-H9 °"ON TT°A L8-€-C1 d¥d
ud og:y
ud ur 3urTreq YITA }ovyq/Leald awedaq pue we pue
ur 3uTTTBq YITA IO pauany Leald ATT®T3ITUTr I8aleA O we Gy:1T S9-KO
L8-GT-2T uo padand ‘sjerapow £13A0291 TI8M O S9-M9 ‘ON TT2A L8-ST-2T dygo
(nIN z€ "qIng ‘08L€
‘puod ‘g9g:9 - Hd) pajou jou SITISTIDIOBIBRYD I33IBA O as-mo
(8-€-2T uo padand ‘yram aar3ionpoiad o as-#o °"OoN TIaM L8-€-2T d9o
S3Uauuo) ¢0ﬂumoo4 peidwes a3eq ‘ON 'd'IL

(*3u0)) SATIRYS WALYAANAO™D - XYVHHAS VIVA



.t

1ea7o ardues o

*pd I9WITH JO BpIS

SHTIRVS YILVA HOVIENS

- AGVHRAS ViIvVd

yanos 8uore YoITP wd 01:2 AS-TTdS
yo3Tp 28vurRiIp WOXIJ I331BA O a8ruteRIp OpTSPROY L8-C2T-TT d4d
(*pY a9aTY 3O
3sea) Mied sasiaavil
YOTUM UTBIP WIOIS
yosur-9¢ 3Fo
(ue3/4pnoIo) peaio1oosTp ajdues o wesilsdn £ie3ynqral wd 0g:T AS-6dS
wesIls WOIJ USYB1 IBIBA O weaIls paweuuf L8-2T-TT di9
(yzed
JO pua 3sow UIIYIIOU ud oT:¢ AS-6ds
a7dwes 183em I3ATY O 1gau) I1aaTy vIBIBIN L8-TT-TT d49
{*py I2W3TA IBSU
paioisal mo[J Islje sajnurw oz patduwes o Iaaty ®vaedeIN Buote)
n0T3 Buriowoad Teuueys 3np ‘Juswrpes uTeIpuiols ud gg:¢ AS-%dS
Y3Ta BuTTITIUT 03 anp I{eFINO JO INO AOTF OU O YOUT-ZT JO TTEFINO 3y L8-TT-TT 449
(yoop yied aweu IaATY
vaie8erN SuoTe) weails
pswBUUN JO MOTJ
pa1031s8i1 MOTJ iI83je sajnurtw ¢ patduwes o STOUUBYD YOTYA UTBIP wd gg:¢ AS-€dS
MOTJ UT poal[nsal TTeJINO BUINDOTQ STIQIp pasowal O YdUT-9¢ JO TIBFINO IV L8-TT-TT di9
(°pY paep
1eau I9ATY ®vIBIRIN
8uoT®) UTBIPWIOIS
8318I0U0D I3IBUWETP wd Go:2 AS-2dS
TTeF3Ino woiy moTy jo ayduwes o 3003-6 JO TT®FINO 3V L8-TT~TT dad
(yqaed jo pua
3soWl UIIYINOS IBIU) ud g4 AS-1dS
atdwes I33BA I3ATY O IaaTy ®iedeIN L8-TT-TT dio
S3UaWuo) U0T3BO07] pa1dues a31eq ‘ON 'dI



Bur1dwes o3 xoTad sejnurw G IOF uUNI O3 PIMOTT® I3lem O (pY¥ IaATY JO 3Isam °py I93Bp

aanssaixd 03 paildauuod pur wWalsLs UOTINGTIISTP Ia3em paep xeau) A1ddns ud oy:2 11T2d
TedroTunw 03 paYOBRIIB 9SOY WOIJ paioafroo ardwes o 1a3ea 1edroTUunp /8-2T-TT dio
ERNETT ) UOT3BOO] po1dugs 83e(Q “ON 'd1L

(*3u0)) SIATIWYS ¥ALVA IOVLINS - XYVHHAS VIVd



$80uUBR1SqNS BYTT 93ISBA I8Yl0o pue

ursax ortouayd punoie saury jo Burydwes orjfdeds o +(T0TZ0G6+0€d uo
yueq pue pa193uad) 8uITTaIoys $S-8dS
auTTIalen uasmlaq (saury) Jusurpas jo 3Tsodwod o JaaTY BaB3RIN 1L8-L2-0T dgs
TeTIa3BW
(umoxq ysTppai) paiofodsTp jo Furrduwes d5TyToads O »(10TZ‘05+0€d uo
yueq pe1sjusd) auT[8IOoysS ud 00:Z1T §S-£dS
SutTIalem usamilaq (saurj) uswrpas Jjo 3rsodwod o JaaTy ®vivdeTN L8-LT-0T 439
1Tos zeynuwvald ystnyq jo Jurydwes o1yroads o »(ISTE*GL+0yd uo
jueq aioys pa123usd) aurTaIoysg $5-9dS
Jo eoseq wox} (seurj) STI(qap o9isema jo 3rsodwod o 1aaTy ®BIEBBIN L8-1LZ-0T d49
» (7052 ‘00+
IeTI93BW paiofod (wesaid) uel Jo Jurydwes orFToeds o T/d uo paiajusd)
jueq aIoys jo suTI81oyg wd g1:¢ $8~G6dsS
Jo oseq woIJ (saurj) STIgap a3sem Jo 3rsodwod o 19ATY BIBZBIN L8-12-0T B: £ )
% (I0TZ ‘06+59d uo
ureIp paisjusd) duUTIaI0YS uwd ¢1:2 SG-%dS
-w103s Yyour-Zi Jo [Ieiano 1e pairsodsp saur3y parduwes o 19ATY BIBBBIN £L8-L2-0T d¥o
»(T02T
‘G6+TGd U0 paiajusd)
UTBIPWIOIS aurT1910Ys wd 00:2 SS-€dS
your-9¢ JO TTBJFINO 3B UTRIPWIOIS UTYITA saurJ parduss o 19aTY BIB3BIN L8~L2-0T dad
» (1602
‘GL+8€d UO paIalusd)
UTBIpUIO} s SUTTaI0Ysg we Q¢:T1T §6~2dS
91810U00 3003-G JO TTEF3InO 38 pajlrsodap saury paydwes o JaATy ®avdeIN L8-LZ-0T d49
» (7062 ‘08+%2d uo
yueq paislusd) aurfaioys we GZ:0T SS-1dS
9I0Ys pur dUTTIaleAM Uaamilaq jusawrpas Jo 3rsodwod o I9ATY ®BIBIBIN L8~LZ-0T 449
S3uaWWo) UOT3EO0T patdues o1e(Q *ON "dI

SATANYS ALSYA/TIOS INITIYOHS - XYVHHAS VIVA



% (L09T‘08+26d)

udd 9°e% JO JuUsWRANSEBAW yxydIJ] YITA spuodssiiod o 30T Suryied youner
sa7or3ied anyq awos ‘TTTI IeTnuwad oevlq O 1BO0Q JO YINOS 933ITS ud ¢y:gz 8-3dS
TBAIDIUT Your zi-0 pajdues o Jo uotizod Teijuan L8-62-0T 0]

wdd 0°999 JO juswWLINSEBAW yydI] Y3ITM spuodssiiod o

$8YOUT 0T 3® TBTI3jEW IBTNUBIZ YOBTq YITA TITF LBId O »(402T‘0Z+6%d) @3TS ud 6z:2 L-Sds
1eAI@3UT Yyout GT-0 pardues o 3o uotiliod TvIzUS) 18-6Z-0T dio

wdd 0°¢g JO IuswWaINS®BAW xxdIL YITA spuodsaxiod o x(40%2 ‘0Z+L%d)
1113 TTosdol jomIq O *pY I9ATY I®AU 93TS ud go:¢ 9-8dS
1BAI®3UT YOUT 8T-0 pardues o 3o uot3xod [eajua) 18-82-0T d99

udd 6°¢y JO JuswWaINSEAW xxdIl Y3ITA spuodsaliod o0  x(7T00Z‘00+%%d) ISATY
sjuawdeiy Teiaw ‘sseld ‘TTTIJ TTIOS }YorTq/umOIg O BIB3RWIN IBOU O1TS wd gg:¢ 6-8dS
TeAI23UT Yyouft 4T-Q pefdwes o Jo uotixod [Bajua) 18-8Z-0T J¥s

uwdd 0-g9% JO Juswainsesw yxdIL YITA spuodsaiiod o  x(7T09T ‘0Z+L€d) .una
sjuaw8eiy Telow ‘sseT8 ‘TITI TTIOS }OBIQ O 8op, 3O 3Isam 33Ts wd gg:2 -94S
1BAI8]UT Your %1-0 perdues o 3o uotiiod TwIIUS) L8-82-0T d49o

¥ (qove

wdd G- 69 JOo JuswaINS®EAW yyxdIJ Y3ITA Spuodsaiiod o ‘0Z+6€d) ®aamv ,unx
‘sauols awos ‘TITF TTOS MOBIQ O 3op, uUTY3ITA 93ITS ud 00:2 €-3ds
TBAIdIUT YOUuT 8T-0 pafdwes o Jo uotrixod TBIjUD L8-82-0T dad

udd /°T¢ JO JuUsWLINSBAW yyxdILl Y3ITA spuodsaiiod o

‘ITT3 pues/Le1d 0 x(40Y ‘0Z+62d) ®3ITs 3O ud gh:t 2-sds
‘TeaI9lutr yout #1-0 peaTdwes o wuoririod TeIjULD YInog 18-62-0T d49

wdd 090G JO JuswaINnsSEsW yxdIL YITA spuodsaiiod o » (7708
‘sauols majy ‘11T3 Leyo o ‘Ov+%Zd) @3TSs jO wd QT:T 1-8dS
‘IeAIe3UT UYOoUuT 4T-0 pafdwes o uorlrod TeIJU3D Y3Inog 18-62-0T duo
ERGEINGR) UOT 38007 po1duvg a3eq “ON dI

SHTIRVS TIOS AQTIVHS -~ XdVHHNS VivVd



(*3u0)) SATARVYS TIOS MOTIVHS - AYVRHAS VIV

wdd g°T¢ FO JuswWLINSEAW xxdIJ YITA spuodsaxrod o » (4002 ‘08+2%d) "Pid
Yyoutr gT-ZT STIgap 3BTs ‘youtr ZT-0 ssvId ‘yoox [TTF £LeI0 O IaATY JO 1sam 93TS we GH:QT GT-SdS
TeAIa3UT YOour ZI-0 o1dwes o 30 uorizod TBIIUD L8-0€~0T d¥s

wdd 9°GET JO IUBWBINSEBIW x4dIJ UYITA spuodsaiiod o

your g1-gT TeTrIsleu »(00‘08+8%d)
sTaqeap 8eTs ‘your ZT~0 siusauwldea pooma ‘sSTagap o 31TS we 0Z:0T $T-8dS
TeAI93UT Your gI1-(¢ ardues o 3o uotrixzod TeIjzUL) L8-0€-0T das

»(408°00+95d) 307

wdd g°gz F0 juswaaINsSEAUW yyxdIJ YITA spuodsaiiod o Suryxed younel 3eoq
STIQap SNOTAQO Ou s)id0x TTTF £BID O JO yizzou ‘81Ts Jo we GO:0T €T-sdS
(a1qeqoxd your gT-0) potriToads 30u TeAIa3UuT a7dwes o0 vuoriiod TBIIUSD YIION [8-0€-0T d49

uddg-0¢ sem IG9 ‘00+8Gd I® IUBWAINSEAW yxJIL O % (770£°00486d) I9ATY
STIQap pue YOTiIq ‘TITJ 3ISTIOW O vIR3YEN I®dU 3ITS JO We 0G:6 ZT-SdS
(oTqeqoad your gT-0) parjroads jou Teaxajut aTdwes o uoriiod JeIlUsd YIIAON L8-0€-0T d¥o

wdd 4°¢z JO JuswaInsevawl xxdIJ YITA spuodsaiiod o (0% ‘0%

youtr 8TI-CT +89d) 8oueijua °pyY
sTIqap ss®BIZ YITm TITI Lpumvs ‘yYour ZT-0 TITF £84BTO 0o I8w3aTH JO Ylaou ‘93Ts Wwe 0€:6 IT-SdS
1BAI83UT your gT-0 aTdwes o 3o uorizod uisyilaoN L8-0€-0T 4439

wdd 1°/T Jo Juswaanswaw yyxdIJ Y3ITA spuodsaiiod o

S89YOuT ZT 3I® sseI3 ‘Te3law ‘IITJ avInueid umoiq o 2 (T70%2°094+1TLd) ©3TS ud 0g:¢g 0T-SdS
1BAIB3UT YOUT ZZ-0 perdwes o 3o uorijzod uxaylioN L8-62-0T dI9

x»(:02T ‘02+59d) peox

wdd /°gz JO JuswaiInswawW yyxdIl YITA spuodsaiiod o aourajua yaxed °py
uotidraosap ar1dwes ou o IBWITH JO Y3lIou 8IS ud 00:¢ 6-SdS
1BAI83UT YouTt 4T-0 patdwes o jo uoT3lzod uisylaoN L8-6Z2-0T d49
S3UaWWo) ¢0ﬂumuoq poldues o31eqd “ON dI



wdd 0°08Z‘T JO IuUBWAINSEAUW yyxdIJ] YITA spuodsaiiod

Bers ‘staqep (0% ‘09+Tgd) @3Ts 3O wd 06:¢ 02-8ds
(a1qeqoad yout gI1-0) parJroads jou Teaiajur ardues uoriyiod Twilusd Yinog 1L8-0€-0T J39
wdd g°20T JO IUSWAINSBAW yxxdTL YITa spuodsariod £ (¥09T ‘08+2€d) ,unz
3stow ‘TITF pues Kafelo 3op, JO yanos 81Ts wd gz:¢ 6T-SdS
(a1qeqoad ydur gI1-0) poriroads 3ou [eaiajur arduwes Jo uotiiod Tmilua) 1/8-0€-0T J99
x (1108 ‘09
wdd g°/6 JO Juswainseaw yxxdIJ] YITA spuodsaizod +6¢d) ®BoIR ,uni
s)jo01 ‘sjuswleal Telow ‘3stom °‘BvIS ‘STIQLP Bop, UTYITA 9IS wd Ggo:¢ 81-SdS
(@1qeqoad your gT-0) patiroads 30u TeAIOd3UT oT1dwes 3o uoriaod TBIjULB) 18-0E-0T J49
(408 ‘Ov+9¢d)
wdd z°06 JO JuswaiInswaUW xxdIJ YITa spuodsaxiod BaIB ,uni
STIQap SNOTAQO OU ‘S)d01 swos ‘TTTI Leld Bop, UTYITA YITA wd 60:2T LT-S8dS
(e1qeqoad your g1-0) paTIToeds 1o0u TeAIa3UT aTduwes 3o uor3ixod [wIjUBY 18-0€-0T d49
wdd o°#/ 30 JuswaInseawW xxdIL YITA spuodsaiixod % (T09T ‘08+0%d)
sjusuldeiy poom ‘STIQap viwBeTN IBaU 93TS we QT:TT 9T-SdS
(a1qeqoad your g1-0) paTIToads 3o0u Teaialutr sTdues 3o uotjaod TBIIUIY L8-0€-0T 449
S juauWoy UOT 38007 pa1dugs a3B(q “ON dI

(-3u0)) SHTIWVS TIOS MOTIVHS - AUVHHNS VIVA



.t

TTT3

92-%2

o gS-GMAD

ardwes uoods TIny 3o @3trsodwod ‘;-g ajdwes uoods 3T7dg O I6-A9 aToyaiog 18-LT-TT d¥9
%2-02

I1t3 O gS-GAD

9-g pue ¢-g saTdwes uoods 317ds 3Jo a3rsodwod o IS-AD a1oyaiog L8-LT-TT d39
8T-2T

1IT3 Iernuexld ovIQ-anIq dIEp O gS-GHD

¢-3 pue z-g ‘1-g sordwes uoods 3T1ds Jo a3rsodwod o IS-A9 eT1Ooyaiog [8-LT-TT d49
2t-0¢

Le10o £La1Es o 4S-740

a7duwes uoods TIny jo airsodwod ‘g-g ardwes uoods 31Tds o I¥-A9 @10Yyaiog /8-0€-TT 499
8e1s ‘I®Ti89lBUW TITF © 21-8

(£19n0081 a1dwes zood) gS-¥MD

#-g y3noayy 1-g saydwes uoods 3T7ds Jo aizrsodwod o SH-p9 @T1oyaiog L8-0€-TT di9o
8T-%T

(pues awos 13ITTs Lakeyo ‘Ay7saeild) TIT3 O gS-€EMD

6-s pue g-g salduwes uoods 3t7ds jo aijrsodwod o T1€-A9 @Toyaiog L8-T-CT dao

1%

IITIF © gS-€EMD

9-5 y3noaya ¢-g sardwes uoods 3tTds Jo aizrsodwod o IE€-K9 aToyaxog L8-T-2T duo
-0

aToyaioq 3o LITUTOTA azc-mao gS-2HAO

uT pPaloe8TTod TT0s molleys Jo oydues pajrsodwod o aToyaizog JOo AITUTOTA L8-62-0T d49
1-0

aToyaioq Jo LITUTOTA at-Ao g4S-TAD

UT PeldaTTod TTos molieys Jjo aydwes pajzrsodwod o  aToyaiog Jo LITUTIOTA L8-62-0T 439
SJUBWWOY) UOT3IBOOT pardues aied “ON daI

SHATIHVS ONI¥0d TIOS

- XAVHRAS VivVd



-wdd ut Burpeaa xodea otue8i0 ayT3iRIOAa - dT] J®AOIOUJ

¥ ¥

(1-% 89anB1g @a9s) a31rs yBnoayl yizou o3
yanos suni YoIym dUTIaseq ,d, WOIF 3I8SJJO 3ouaisjex ‘prad 93Ts paysSTIqeiISa WOIJ SIIBUTPIOO]) 4 :S3I0N
g4-4gs
8utuewato 39138 oTdwes uocods 3TTds FO Murlq asury L8-1-2T -d¥9
91-6
11T¥ (pues/Taae18) aefnuead o gS-8KD
#-S yB3noayl t-g sordwes ucods 3TT7ds jo 8irsodwoo o S8-M9 9Toysaxog L8-€2-1T 449
0¢-6T
TIIT3 © gS-9KD
931tsodwod ‘g-g aTdwes uoods 3TTds o 19-A9 8Toyaaoyg L8-ST-TT did

pauopurge 8aToysaioq O

3TUN TTTI pur TITF uU8admlaq 3I0BIUOD O 9T-GT1
uoods jo uorixod (Yyour ¢y gS-9MD
- #noTTeYs) zaddn pasn LTuo ‘z-g ardues uoods 3TT7ds o (8)I9-M9 @Toyaiog L8-ST-1T d49
ST-0T
IITI O gS-9MD
€-S pue Z-g ‘T-s soydmes uoods 3T1ds jo @3irsodwod o 19-A9 aToysxog L8~ST-TT dyio
s3usumo) UOT3IBO07] peTdueg 838(d “ON dI

(*3u0)) SIATARVS ONIYO0L

TIOS

- XIVHRNS Vivd



E.2.4 ENVIRONMENTAL SAMPLING SUMMARY

SECOND ROUND OF SAMPLING



DATA SUMMARY - GROUNDWATER SAMPLES

ID. No. Date sampled Location Comments

GW-18 8/19/88 Well No. GW-1S o Well recovery was very slow,
purged to dryness on 8/9/88
o Physical appearance - clear
water white
o Insufficient sample, collect-
ed VOA sample only

GVW-1D 8/09/88 Well No. GW-1D o Well recovery was fast,
purged 30 gal. and well was
recharged in 3 hours

o Physical appearance - clear
water white

o Volatiles sampled first, .
then semi-volatiles )

GW-2D 8/09/88 Well No. GW-2D o Well recovery was moderate,
purged and sampled on 8/9/88
o Physical appearance - clear
wvater white with suspended
white matter
o Volatiles sampled first,
then semi-volatiles

GW-38S 8/10/88 Well No. GW-3S o Well recovery was fast,
purged and sampled on 8/10/88
0 Physical appearance - clear
vater white, S odor, fine
blank suspended matter
0 Volatiles sampled first,
then semi-volatiles

GW-4S 8/19/88 Well No. GW-4S o Well recovery was very slow,

purged to dryness on 8/10/88

o Physical appearance - clear
wvater white for volatile
samples, then turned "muddy"

0 Volatile sampled only,
insufficient sample for
remaining parameters



ID. No.

DATA SUMMARY - GROUNDWATER SAMPLES (Cont.)

Date sampled Location

Comments

GW-58

GW-5D

GW-6S

G¥W-6D

GW-78
Bottom

8/12/88

8/11/88

8/10/88

8/10/88

8/12/88

Well No.

Well No.

Well No.

Well No.

Well No.

GW-58

GW-5D

GW-6S

GW-6D

GW-78

Well recovery was moderate,
purged to dryness on 8/11/88
Physical appearance - clear
vater white, S odor
Insufficient sample for CN,
0&G, and S

Well recovery was very fast,
purged 40 gallons and well
was recharged in 4 hours
Physical appearance - clear
vater white

Volatiles sampled first,
then semi-volatiles and ™
remaining parameters

Well recovery was fast,

purged and sampled the same day
Physical appearance -_clear
vater vhite, slight S odor
Volatiles sampled first,

then semi-volatiles and re-
maining parameters.

Vell recovery was very fast,
purged 30 gallons and sampled
in 3 hours

Physical appearance -_clear
water white, slight S odor
Sample volatiles first,

then semi-volatiles and re-
maining parameters

Sample bottom of well before
purging

Physical appearance - light
tan color, aromatic odor
Sample volatiles, then
semi-volatiles



1D. No.

DATA SUMMARY - GROUNDWATER SAMPLES (Cont.)

Date sampled Location

Comments

GW-7S

GW-8S

GW-9S8
Bottom

GW-9S

GW-10S

8/19/88

8/12/88

8/11/88

8/12/88

8/09/88

Well No.

Well No.

Well No.

Well No.

Well No.

GW-7S

GW-85

GW-95

GW-95

GW-108

Well recovery was very slow,
purged on 8/12/88 and sampled
on 8/19/88

Physical appearance - slight
tan color

Sample volatiles first,

then semi-volatiles and
remaining parameters

Well recovery was moderate,
purged on 8/11/88 and sampled
on 8/12/88

Physical appearance - clear
water white, sulfide odor
Sample volatiles first,

then semi-volatiles and re-
maining parameters

Sampled bottom of well, then
purged

Physical appearance - "muddy”
color

Sample volatiles then
semi-volatiles

Well recovery was moderate,
purged 8/11/88, sampled 8/12/88
Physical appearance -_clear
vater white, strong S odor,
turbidity increased as sample
volume increased

Sample volatiles first then
semi-volatiles and remaining
parameters

Well recovery was fast,

purged and sampled the same day
Physical appearance -_clear
vater white, strong $ odor,
fine black suspended matter
Sample volatiles first,

then metals-turbidity increased
as sample was removed from

well



ID. No.

DATA SUMMARY - GROUNDWATER SAMPLES (Cont.)

Date sampled Location

Comments

GW-118

8/19/88

¥ell No.

GW-118

o Well recovery was very slow,
purged to dryness on 8/11/88

o Physical appearance - cloudy
slighty blue color

o Sample volatiles only
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DATA SUMMARY - OFFSITE SHALLOV PROBE SAMPLES

ID. No. Date Sampled Location

001 8/18/88 North property line
of Gratwick Hose
Company

002 8/18/88 150 feet west of
GW-1D

003 8/18/88 10 ft. east of road

which leads to the
Niagara County Refuse
Disposal starting at

corner of Witmer Rd.

Comments

o A total of 5 samples
collected about 20 ft.
apart and composited

o Soil samples collected
at 6-12 inches

o Physical appearance -
topsoil, stone and

clay

o A total of 5 samples
collected about 30 ft.
apart and composited

o Soil samples collected
at 6-12 inches

o Physical appearance -
topsoil until 10"
then clay

o A total of 5 samples
collected about 30 ft.
apart and composited

o Soil samples collected
at 6-12 inches

o Physical appearance -

topsoil and stone
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APPENDIX F
INDICATOR CHEMICAL PROFILE SHEETS

Vinyl Chloride: Vinyl Chloride (chloroethene) is a colorless liquid or
gas that has a faintly sweet odor. This compound is used in the
production of polyvinyl chloride (PVC); in the plastics industry and as
a refrigerant. Vinyl ‘chloride has a relatively low organic carbon
partition coefficient, indicating it is highly mobile in soil, and
therefore, it may leach to the groundwater. Vinyl chloride was found in

shallow groundwater samples only.

Vinyl chloride is known to cause skin burns by rapid evaporation and
consequent freezing (SAX, 1987). Vinyl chloride is a severe irritant to
eyes, skin, and mucous membranes by inhalation. It is a human brain®
carcinogen (SAX, 1987). Chronic exposure to this compound has shown liver
injury. Inhalation is the major route of exposure. Dangerous fire hazard

wvhen exposed to heat, flame, or oxidizer.

1,1-Dichloroethane: This compound is a colorless liquid, with an odor
similar to chloroform and a hot saccharine taste. It has limited use as
a solvent and as a chemical intermediate. 1,l1-Dichloroethane was detected
in two shallow groundwater samples. A low Koc value indicates it will not
readily adsorb to soil. Based on this fact and relatively high vapor
pressure and Henry's Law constant, 1,l-dichloroethane would not be

expected to be present in the soil/sediment at Gratwick Riverside Park.

1,1-Dichloroethane is moderately toxic by ingestion and has caused
liver damage in experimental animals. It is an experimental teratogen and
tumorigen (SAX, 1987) and can be narcotic in high concentrations. This
compound is a dangerous fire hazard and when heated, can decompose to

highly toxic fumes of phosgene.

F-1



Chloroform: Chloroform is a highly refractive, nonflammable, colorless
liquid with an ethereal odor. This compound is used as a solvent for
fats, oils, rubber, resins, and as a cleansing agent. Chloroform is
moderately soluble in water and has high vapor pressure and Henry's Law
constant values indicating this compounds is very volatile. It also has
an intermediate organic carbon partition coefficient value. Chloroform
wvas detected in some samples from all the environmental media, except the

groundwater samples collected from the bedrock.

Inhalation of large doses of chloroform may cause respiratory and
myocardial depression and death. It is a suspected human carcinogen. It
is moderately toxic by intraperitoneal and subcutaneous routes (SAX,
1987). Chloroform had been widely used as an anesthetic, but not any
longer. It is a poison by ingestion; effects the human central nervous -
system and systemic effects. When chloroform is heated to decomposition,

it emits toxic chloride fumes.

2-Butanone (Methyl Ethyl Ketone): This compound is a colorless flammable
liquid with an acetone-like odor. It is used as a solvent in the
manufacturing of smokeless powder and in the surface coating industry.
2-Butanone has a very low organic carbon partition coefficient, a moderate
vapor pressure and is relatively soluble in water. This compounds would
be expected to leach out of the soil into the groundwater. 2-Butanone was
present in most samples from all environmental media (i.e. soil and

groundwater).

2-Butanone is moderately toxic by ingestion and dermal routes. This
compound may cause fetal death or birth defects (experimental teratogen).
It affects the peripheral and central nervous systems. 2-Butanone is a

dangerous fire hazard wvhen exposed to heat or flame (SAX, ‘1987).

Chlorobenzene: Chlorobenzene is a colorless liquid with a faint pleasant

odor. It is used in the manufacturing of phenol, aniline, DDT, and as
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solvent for paints. This compound was detected in one shallow groundwater
and one shoreline soil sample at Gratwick Riverside Park. It is insoluble
in vater, and has a lov adsorption potential toward the organic carbon in
soil indicating a faster leaching from soil into the aquifer. The value
of Henry's Law constant suggests that volatilization of chlorobenzene

would be significant from all bodies of water (Henry, 1989).

Chlorobenzene is a strong narcotic with slight irritant qualities.
It is moderately toxic by ingestion. Prolonged exposure to chlorobenzene
may cause kidney and liver damage. Also somnolence; cyanosis; deep, rapid
respirations; and a small, irregular pulse are the chief symptoms

occurring in acute exposures (SAX, 1987).

Tetrachloroethene: Tetrachloroethene is a colorless liquid with an ether-"*

like odor. Uses of tetrachloroethene include: a dry cleaning solvent,
a drying agent for metals, a heat transfer fluid, and in the manufacture
of fluorocarbonmns. Tetrachloroethene has a lower vapor pressure and
solubility in water than the other two chlorinated hydrocarbon indicator
chemicals and a comparable Koc value. However, like trichloroethene and
1,1-dichloroethane, it should be expected to leach readily through soil
into the groundwater. Its rate of biodegradation is presumed to be quite
low (USEPA's Health Effects Assessment); the dominant loss mechanism from
surface water is through evaporization. Tetrachloroethene has been found
in some shallow groundwater, surface soil, and one soil boring sample

collected at Gratwick Riverside Park.

Tetrachloroethene is moderately toxic by the inhalation, ingestion,
and skin contact routes of exposure. Chronic exposures to this chemical
can cause irritation of the respiratory tract (including bronchitis),
nausea, headache, sleeplessness, abdominal pains, constipation, dizziness,
increased perspiration, fatigue, skin infection, kidney and liver damage,
fluid in the lungs, and coma. Most of these effects will reverse after

exposure is stopped. Tetrachloroethene is considered to be a potential
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carcinogen (USEPA, 1984g). The chemical has caused cancer and birth

defects in mice.

Polychlorinated-dibenzofurans (PCDFs): Polychlorinated-dibenzofurans
(PCDFs) were detected in three shoreline soil samples at Gratwick

Riverside Park. PCDFs are similarly toxic and closely related substances
to dioxin. PCDFs are nearly insoluble in watef, they are slightly more
soluble in fats and have been isolated in fatty tissues of persons and
animals who have suffered chronic exposure. PCDFs will adsorb tightly to
particulate matter such as charcoal and soil, and even in very porous
soil, no significant leaching has ever been detected. PCDFs are not
easily degraded by microorganisms. The rate of removal from soil depends

upon the concentration of PCDFs present, the climate, the soil type, and

the numbers and species of microorganisms present. PCDFs can be degraded:

by either natural or artificial ultraviolet light if they are first
dissolved in a suitable solvent such as herbicides. Polychlorinated
biphenyls (PCBs) exhibit fairly high levels of furan (PCDFs)
contamination. The most abundant furans in PCBs are the 2,3,7,8-TCDF and
2,3,4,7,8-PentaCDF. Scientists at the Dow Chemical Company have concluded
that dioxin is an ubiquitous, "natural" substance that occurs as a trace
component of fire . (It should be noted that the EPA disputes this
claim.) Various chlorinated dibenzo-furans were found in the greatest
concentrations in samples collected from municipal incinerators, chemical
tar burners, fossil fuel power plants, vehicle mufflers, fireplaces,

chimneys, cigarette smoke, and char-broiled steaks.

Researchers believe that PCDFs may be responsible for a number of
pathological conditions in humans, including liver disease and immune
system disfunction, but there is no conclusive evidence. PCDFs have
caused a variety of problems in laboratory animals, which vary from
species to species, and more research must be done before it can be
determined with certainty the severity of the health threat to humans.

PCDFs tend to accumulate in the liver of mammals, but the amount varies
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from species to species. The most common clinical problem associated with
human dioxin exposure is a condition called chloracne. The condition is
not considered a serious disease, but the psychological effects can be
devastating. The most severe health effect that has been linked to dioxin
exposure is the development of soft tissue sarcomas (STS). These are rare
forms of cancer that affect connective tissue other than bone (Legislative

Commission on Toxic Substances and Hazardous Wastes, March 1987).

Polynuclear Aromatic Hydrocarbons (PAHs): PAHs are a class of compounds

that are formed during the incomplete combustion or pyrolysis of organic
materials containing carbon and hydrogen. PAHs were found at Gratwick
Riverside Park primarily in soil samples. The predominant mechanism for
the removal of PAHs from soils is likely to be microbial degradation.
Considering the soil sorption coefficient and water solubilities, these"
compounds are not expected to have high mobility in soils. Therefore,
significant leaching of these compounds into groundvater is not expected,

particularly from soils with higher organic carbon content (HEA, 1984).

The major issue of the PAH risk assessment is the potential
carcinogenicity of these compounds. Many of the PAHs are still inade-
quately characterized in terms of the carcinogenic potential. PAHs are
grouped into two (2) categories for the purpose of this report as
evaluated by IARC (1983). Noncarcinogenic compounds detected at Gratwick
Riverside Park and reported in this group are naphthalene, 2-
methylnaphthalene, acenaphthylene, acenaphthene, dibenzofuran, fluorene,
phenanthrene, pyrene, benzo(g,h,i)perylene, anthracene, and fluoranthene.
Carcinogenic compounds found at the site include benzo(a)anthracene,
chrysene, benzo(b)£fluoranthene, benzo(a)pyrene, indeno (1,2,3-cd)pyrene,
and dibenz(a,h)anthracene. These categories were developed by IARC based
on sufficient animal evidence or limited human evidence. USEPA's Health
Effects Assessments for PAHs state that data indicate benzo(a)pyrene is
one of the most potent carcinogens of PAHs tested. It is suggested that

the cumulative exposures to mixtures containing PAH concentrations may
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result in a risk that is less than that predicted for benzo(a)pyrene

alone.

Antimony: Antimony is a silver-white, lustrous, hard, brittle metal. It
does not tarnish by dry air and only slowly in moist air. Among the
predominant uses of antimony in non-metal products are flameproof
textiles, paints and lacquers, rubber compounds, and certain types of
matches. It is insoluble in water and has a very low vapor pressure.

Antimony was detected in two shoreline soil samples only.

Symptoms of acute antimony poisoning include weight loss, loss of
hair, and dry, scaly appearance of the skin. Most antimony compounds are

poisonous by ingestion, inhalation and intraperitoneal routes (Sax, 1987).

Cadmium: Cadmium is a silver-white, blue tinged, lustrous metal which is
easily cut with a knife and is available in the form of bars, sheets of
vire or a gray, granular powder. Cadmium is slowly oxidized by most air.
It is insoluble in water. Cadmium does not occur naturally, instead it
is derived from smelting of zinc, lead and copper ores. Cadmium was
detected in one shallow groundwater well, surface soil, and shoreline soil

samples.

Cadmium and cadmium compounds are a poison by ingestion, however,
the irritating and emetic action is so violent that little of the cadmium
has time to be absorbed, and fatal poisoning rarely occurs. Cases of
human poisoning have been reported from ingestion of food or beverages
prepared or stored in cadmium-plated containers. Inhalation of fumes or
dusts affects the respiratory tract and the kidneys. Brief exposure to

high concentrations may result in pulmonary edema and death (Sax, 1987).

Mercury: Mercury is found in rocks of all classes as mercury ore. It is
a silver-white, heavy, mobile, liquid metal which is slightly volatile at

ordinary temperatures. Mercury was detected in soil boring (GW4-8-12'),
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surface soils, shoreline soil, and in three (3) water samples from the
upper aquifer. This metal has a low vapor pressure and is insoluble in

wvater.

Metallic mercury as well as inorganic compounds are highly toxic by
ingestion, inhalation, and skin absorption. Most organic compounds of
mercury can be converted to methylmercury by bacteria in water. Acute
toxicity of soluble salts of mercury have a violent corrosive effect on
skin, mucous membrane; also causes severe nauses, vomiting, abdominal
pain, kidney damage, and death usually within 10 days. Chronic poisoning
results in inflammation of mouth and gums, kidney damage, personality

changes, depression, instability and nervousness.

Benzene: Benzene is a clear, colorless, highly flammable liquid with a'-
characteristic aromatic odor. Benzene has a relatively low solubility in
wvater as well as a low organic carbon partition coefficient, indicating
it is relatively mobile in soil media. It would be expected to find its
vay slowly into the groundwater. The half-life of benzene in surface
vater is estimated to be six (6) days at high concentrations. Benzene wvas
detected in four shallow groundwater samples and two soil borings from

monitoring well GW-3.

Benzene is a poison by intravenous route and is moderately toxic by
inhalation, ingestion, and subcutaneous routes (Sax, 1987). It is a
strong eye and mild skin irritant. Acute benzene poisoning from ingestion
and inhalation results in the irritation of mucous membranes,
restlessness, convulsions, excitement, depression. Death may follow from
respiratory failure. The central nervous system and blood systeﬁ are

effected by inhalation and ingestion of benzene.

Phenol: Phenol is a white, crystalline solid which turns pink or red if
it is not perfectly pure. Phenol has a distinctive odor and is described

as having a burning taste. When exposed to air, phenol will absorb water
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from air and liquify. Phenol was found in water samples from the upper
aquifer and two shoreline soil samples at Gratwick Riverside Park. Phenol
is very soluble in water and has a low organic carbon partition
coefficient, indicating it would leach relatively quickly into

groundwater.

Phenol is described as a poison by ingestion and moderately toxic
by skin contact (Sax, 1987). It is a severe skin and eye irritant. Acute
phenol poisoning affects the central nervous system. Death has resulted
from absorption of phenol (through a skin area of 64 square inches and
from the ingestion of as 1little as 1.5 grams). Chronic poisoning,
following prolonged exposures by any route, may result in digestive
disturbances, nervous disorders, and skin symptoms. Chronic poisoning can
also cause extensive damage to the kidneys or liver which may result im:

death.

Trichloroethene: Trichloroethene (TCE) is a nonflammable, mobile liquid
with a characteristic odor of chloroform. TCE has a relatively low
solubility in water as well as a low organic partition coefficient,
indicating it is relatively mobile in soil media. TCE would be expected
to find its way slowly into the groundwater. Trichloroethene slowly
decomposes in the presence of moisture and when exposed to light. TCE was
detected in some shallow groundwater, shoreline socil and shallow soil
samples at Gratwick Riverside Park. The loss of TCE is primarily a result

of vaporization from the water (ground and/or surface).

Trichloroethene is a poison by inhalation, intravenous and
subcutaneous routes. It is an experimental teratogen, carcinogen, and
tumorigen. TCE is a strong skin and eye irritant. Inhalation of high
concentrations causes narcosis and anesthesia. Moderate exposure results
in similar symptoms to alcohol inebriation. Fatalities following severe,

acute exposure have been attributed to ventricular fibrillation resulting



in cardiac failure. There is damage to the liver and other organs from

chronic exposure (SAX, 1987).

Polychlorinated Biphenyl (Aroclor 1242): PCBs are colorless liquids which

have been used extensively as heat exchange and insulating fluids. PCB-
Aroclor 1242 was a commercially available blend of biphenyls on which two,
three, four, and five chlorine atoms had been substituted for hydrogen
atoms. PCB-Aroclor 1242 vas found in one surficial soil sample collected
at Gratwick Riverside Park. Aroclor 1242 has a low solubility in water,
a very lov vapor pressure, and high log Koc wvalue. These physical

properties make Aroclor 1242 relatively immobile in the environment.

PCBs in general have two distinct actions on the body. They cause
skin lesions known as chloracne, and they have toxic effects on the liver...,
PCBs are readily absorbed into the body by all routes of exposure and they
may persist in tissues for years after exposure stops. Aroclor 1242 is
a poison by subcutaneous route. It is a suspected human carcinogen and
moderately toxic by ingestion. Human systemic instant effects are by
inhalation (Sax, 1987). PCBs may cause liver damage, digestive

disturbances, or impair the functioning of the immune system.

Polychlorinated Biphenyl (Aroclor 1260): This compound is composed of 122

- penta -, 387 hexa-, 417 hepta- 8Z octa-, chlorinated biphenyls. PCBs
are colorless, highly toxic liquids which have been used extensively as
heat exchange and insulating fluids. Aroclor 1260 was found in one
surficial soil sample at Gratwick Riverside Park. This compound has a
very low solubility in water, a very low vapor pressure, and a high
organic carbon partition coefficient indicating tight bonding of this

compound to the soil, and it is unlikely to leach into the groundwater.

Aroclor 1260 is a suspected human carcinogen. It is moderately
toxic by ingestion and skin contact. PCBs in general have two distinct

actions on the body. They cause skin lesions known as chloracne, and they
have toxic effects on the liver. PCBs may also cause kidney damage,

digestive disturbances, or impair the functioning of the immune system.
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