




































































































































































































































































TABLE 6-1 — (Cont'd)
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The need for further
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plpelines Is not
warranted.

potential high concen-
trations of explosive
compounds and potential
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The extent of vertical contaminant migration appears to be confined to the
unconsolidated deposits present above the glaciolacustrine clay unit. Soil
headspace screening results indicate a distinct drop in organic vapor con-
centration when descending from the upper deposits to the more impermeable

glaciolocustrine clay unit.

Although contamination was detected in groundwater samples taken from the
buried drum trench, groundwater downgradient of the drum trench does not
appear to be impacted by organic contamination. However, the groundwater
éample collected from the newly installed well in Area A (MW-A-89) did con-
tain low levels of boron and lithium. The concentration of boron invthe
new well is slightly elevated in comparison with analytical results for the
downgradient monitoring well installed and sampled during the initial RI
program (MW-A-1S). Lithium concentrations in wells MW-A-89 and MW-A-1S are

about the same.'
6.2 - Area B

Analytical and soil headspace screening results for subsurface soil samples
collected from three so0il borings located within the bermed pond area did
not reveal the suspected levels or extent of contamination within the
bermed pond. Analytical results from the initial RI program indicated the
presence of relatively high levels of chlorinated benzene compounds while
the results from the supplemental field investigation indicated the
presence of relatively low levels of acetone, carbon disulfide and carbon
tetrachloride in only one of s8ix in-pond soil samples. Visual observations
also indicate a heterogeneous mixture of materials that have been dumped

in the bermed pond.

Analytical and drilling results performed outside of the bermed pond did
not indicate any signs of contamination along the northern or western
sides of the pond area. However, the area located to the southeast of the
bermed pond was found to have the highest levels of contamination detected

during the supplemental field investigation. Analytical results from this



drainage system. Therefore, the collection and analysis of several addi-
tional sediment samples at further upgradient and downgradient locations
has been recommended and will be carried out by Acres prior to completing

the Advance Final Feasibility Study.
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- EXECUTIVE SUMMARY

multiVIEW Geoservices Inc. have been retained by Acres International
Corporation (Amherst) to conduct a geophysical investigation at the SCA Model
City Facility. The geophysical investigation forms part of a groundwater study which
Acres International Corporation are coordinating for the Department of the Army,
Kansas City District, Corps of Engineers.

The objectives of the geophysical survey are to delineate the location of the TNT
and acid pipelines for excavation and sampling (Areas 1 through 4), to more
precisely define the boundary of a drum filled trench (Area A), and to clear
seventeen (17) proposed borehole locations for monitor well placement. The
geophysical survey work was carried out using ground penetrating radar,
electromagnetic and vertical gradient magnetic methods.

The combined radar and electromagnetic surveys in Area 1 resulted in excellent
correlation between the two data sets. The anomaly map of Area 1 infers that the
acid line may lie east-west about 10 feet North of the Area 1 baseline buried about 8
feet below the ground surface. Several isolated anomalies were detected in Area 2
but no clear inference as to the location of the buried pipeline can be made.

At Area 3, no linear trend of interpreted anomalies could be distinguished except
for a series of disturbed soil zones. There were virtually no anomalous conditions
were present at Area 4, inferring that subsurface pipelines may not present within
these survey areas.

The combined electromagnetic and vertical gradient magnetometer surveys in Area
A resulted in excellent correlation between the two data sets. Both data sets infer
the southern boundary of the drum filled trench to be trending slightly south of west,
north of east with respect to the grid. The trench boundary is inferred to be located
along approximately 40 to 41 feet North.

The vertical gradient magnetometer survey to clear borehole positions resulted in
the clearing of 14 of 17 proposed borehole locations, 4 of which had to be moved
from their original proposed locations. Boreholes BL-15, BL-16 and BL-17 could
not be cleared
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1. INTRODUCTION

multiVIEW Geoservices Inc. have been retained by Acres International Corporation
(Ambherst) to conduct a geophysical investigation at the SCA Model City Facility. The
geophysical investigation forms part of a groundwater study which Acres International
Corporation are coordinating for the Department of the Army, Kansas City District, Corps
of Engineers.

Acres International Corporation are presently conducting a site investigation to locate,
sample and excavate potentially hazardous TNT and acid pipelines, clean up any waste
disposal trenches, and to drill monitor wells at various locations at the SCA Facility in Model
City, New York.

The objective of the geophysical survey is to delineate the location of the TNT and acid
pipelines for excavation and sampling and to more precisely define the southern boundary of
a drum filled trench, which Acres International Corporation believe may have been
expanded. In addition, seventeen (17) proposed borehole locations required evaluation to
determine if metal objects (i.e. pipes, cables or drums) were in the path of the proposed drill
hole. The geophysical survey work was carried out using ground penetrating radar,
electromagnetic and vertical gradient magnetic methods.

2. SITE DESCRIPTION

2.1 General Site Characteristics

The SCA Model City Facility is located just east of Lewiston, N.Y. about 30 miles north of
Buffalo as shown in Figure 1. The SCA Model City Facility is a controlled waste
management area. Four survey areas and one test area within the facility were to be
investigated. Several mud and gravel roads on the site provided easy access to all survey
areas.

The TNT and acid lines are believed to be made of vitreous pipe which is a clay based
material similar to household flower pot containers. The diameter of the lines are 10, 15 or
18 inches and the lines may or may not be filled with fluid. At the drum trench location, the
buried drums were either stacked or piled in a trench which was backhoed into the local soils
and subsequently backfilled with indigenous soil. It is not known whether or not the drums
reach the limits of the trench.

The local geology consists of a surficial silt till layer overlying increasingly clay rich lower
layers. During a rain, the water remained on surface indicating the relatively low
permeability of the surficial soils.
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2.2 Site Specific Features

Five areas were of specific interest. Figure 2 shows most of the SCA Facility and the
location of survey Areas 1 through 4 and Area A. Area 1 is located just west of Lagoon 6 in
a semi-forested area. The surface was covered with vines and low bushes making mobility
difficult. Two manholes were found in Area 1. One provided access to a sewage system
while the other was believed to be part of the acid waste line system. The locations of these
manholes agreed well with the Acres International Corporation site maps. Several 3-foot
diameter, 12-foot long sections of vitreous pipe filled with concrete were on surface at the
south end of the area. Odd scraps of metal and concrete were scattered about this survey
area. :

Area 2 is located just north of Salts Area 7 on the south side of the ditch that runs east-west
through the entire Facility. Surface features at this site included a mud road, a shallow
swampy area with reeds, and an old foundation that protruded 1 foot above ground.

Area 3 is located east of Area 2 at the western edge of the North Salts pond, south of the
east-west ditch that runs across the entire Facility. This area was partially on the berm of the
pond and partially on a mud road.

Area 4 is the anticipated location of the TNT line and is positioned on the southern edge of
the east-west ditch between Areas 2 and 3. The TNT line is thought to run in an east-west
direction just south of the ditch, at the very northern end of Area 4.

Area A is an extension of a grid from a previous geophysical survey. The survey grid for the
present geophysical sugvey overlapped the old grid by approx1mately 10 feet at the north end
and extended south of M Street. The new survey grid is also approximately 5 feet wider on
both the east and west side. New fill partially covers the northern part of the area and a mud '
road (M Street) crosses the southern part. The grid for the present survey was established by
Acres International Corporation personnel and was referenced to existing landmarks such as
roads and monitor wells. Surface features near Area A included a mud road, grassy fill areas
and a pond surrounded by a 5 foot berm.

3. SURVEY PROCEDURES

The geophysical investigation used a multiplicity of methods to achieve three objectives.
The first objective was to determine the location of buried acid and TNT waste lines (Areas
1, 2, 3, and 4 using both ground penetrating radar and electromagnetic methods). The
second objective was to delineate the southern boundary of a drum filled trench (Area A
using electromagnetic and vertical gradient magnetic methods). The third objective was to
clear proposed borehole locations prior to drilling (near Area A using the vertical gradient
magnetic method).
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- The survey was carried out in four calendar days between November 6th and 9th, 1989 which

included mobilization to site, execution of the survey and demobilization. The weather was
seasonally cool with temperatures ranging just above freezing point. On November 7th, it
began raining at 11:00 A.M. and got harder as the day progressed. November 8th was wet
but it did not start to rain until 3:00 P.M., while on November 9th it was wet but it did not
rain.

3.1 Survey Grids

All survey grids were established by Acres International Corporation personnel prior to the
commencement of the geophysical investigation. Thin metal survey pin flags spaced 20 feet
apart established the location of the survey lines for Areas 1 through 4. The survey grids for
Area 1 consisted of four (4) lines spaced appr: «imately 30 feet apart, Area 2 had three (3)
lines spaced 25 feet apart, Area 3 had three (3) lines spaced 30 feet apart and Area 4 had
two (2; lines spaced 40 feet apart. The spatial location of the survey lines for Areas 1
through 4 are shown on Figure 3. '

The survey grid for Area A consisted of survey pin flags spaced 20 feet apart along the
southern end of the grid (0 North), and along 50 North. The grid origin (0 E, 0 N) was
centred on the southern edge of the concrete platform around well Z-4. The spatial location
of the proposed borehole locations and survey lines for Area A are shown on Figure 4. It
should be noted that the actual positions of the proposed boreholes may not coincide with

thoseindicated on Fxgure4 o

32 Ground Penetrating Radar Survey

The radar survey was conducted using a Sensors and Software Inc. pulse EKKO IV ground
penetrating radar system. Appendix A discusses the pulseEKKO IV ground penetrating
radar (radar) technique in detail.

Both the 50 and 100 MHz antenna systems were tested at the beginning of the survey. Upon
review of the data by the multiVIEW Geoservices Inc. Geophysicist, it was determined that
the 50 MHz antennas provided the best combination of penetration and resolution. Table 1
summarizes the ground penetrating radar data acquired and Table 2 presents the radar
system parameters used for the survey.

Common mid-point (CMP) velocity soundings were conducted at Areas 1, 2, and 3 to
provide depth calibration for the radar travel time measurements. The CMP sounding
technique is discussed in further detail in Appendix A. Table 3 summarizes the locations of
each CMP sounding.
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33 "~ Electromagnetic Survey

The field program consisted of measuring and recording electromagnetic data at S foot
station intervals along all survey lines. The electromagnetic (EM) measurements were
acquired using an EM-31 terrain conductivity meter manufactured by Geonics Limited. This
unit measures ambient electrical conductivity over a circular footprint of approximately 20
feet in diameter. By traversing with this instrument, both the spatial location of buried metal
objects and a profile of the lateral changes in soil conductivity can be obtained. A detailed
description of the electromagnetic instrument and discussion of the electromagnetic method
is located in Appendix B.

The survey procedure adopted in the field was to take readings with the boom aligned
parallel to the direction of traverse with the sensor coil axes oriented in the vertical dipole
configuration. For all measurements, the sensor boom was held at a height of approximately
three feet above the ground with the boom parallel to the local ground surface. A total of
368 electromagnetic data points were acquired during the survey.

The spatial position of the measurements were interpolated by the instrument operator from
the survey pin flags when measurements were not at flagged stations. In general, a relative
positioning accuracy of *3 feet is achieved by this procedure which is more than adequate
considering the instrument measurement footprint size of 20 feet.

3.4 Vertical Gradient Magnetic Survey

The magnetic measurements were acquired using a GSM-19G vertical gradient
magnetometer manufactured by Gem Systems Limited. This unit measures both the total
field and vertical gradient field over a circular footprint of approximately 12 feet in
diameter. By traversing with this instrument, the spatial location of buried ferrous objects
can be obtained. A detailed descnptxon of the GSM-19G vertical gradient magnetometer
and a discussion of the magnetic method is given in Appendix C.

For the drum-trench investigation, the total and vertical gradient magnetic field values were
recorded at 5 foot station intervals along lines 0, 75 E, and 80 E. The remaining lines could
not be surveyed due to erratic behavior of the instrument believed to be due to fluctuations
of the Earth’s geomagnetic field caused by the present high level of sun spot activity.

The spatial position of the measurements were interpolated by the instrument operator from
the survey pin flags when measurements were not at flagged stations. In general, a relative
positioning accuracy of +3 feet is achieved by this procedure which is more than adequate
considering the instrument measurement footprint size of approximately 12 feet.

For the borehole clearing investigation, the approach used was to take readings every 2 feet
in a box extending 5 feet on either side of the proposed borehole location. If high gradient
readings were measured, then the operator extended the area to try and locate a clear area
for the borehole. A total of 429 magnetic data points were acquired during these surveys.
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4. DATA COMPILATION

4.1 Ground Penetrating Radar Data

Upon return from the field, the radar data were transferred to multiVIEW Geoservices
Inc.’s data processing facility. At this time the data were edited to correct any positioning or
line annotation errors. All lines were annotated for survey grid position and any cultural
features noted at the time of the survey. Each radar section shows the radar signal versus
delay time and position in seismic-like wiggle trace format. Appendix A discusses the radar
processing procedures in greater detail. Appendix D shows the radar data profiles obtained
from Areas 1 through 4.

4.1.1 Determination of Radar Wave Veiocity _

In order to accurately infer the depth to reflected events on the radar data profiles, an
estimate of the radar wave velocity within the soils must first be calculated. This velocity is
determined from the common mid-point (CMP) velocity soundings. Figures D-12, D-13 and
D-14 show the processed CMP data. Tables 4, 5 and 6 summarize the velocity analyses of
the respective data. The velocities obtained from these analyses resulted in an average radar

wave velocity of 0.312 feet per nanosecond (ft/ns) which was used to generate the depth

scale on all radar profiles.

4.1.2 Radar Data Profiles

Figures D-1 through D-11 show the radar data profiles collected from Areas 1 through 4. In
presenting the radar data in section form, the relative position along a transect is indicated
at the top of the section. The position of the mid-point of the radar antennas is recorded at
each reading location. In practice, position identification is often more conveniently
referenced to landmarks and other visual features along the survey line. All such features
are indicated at the bottom of the radar sections.

The data were processed according to the parameters in the tables which accompany each
figure. Each data set has been processed with a 10-point running time average which has the
effect of filtering out high frequency noise. The data are displayed with an Automatic Gain
Control (AGC) which attempts to make all amplitudes equal. The AGC gain is useful for
following trends in the data at the expense of amplitude fidelity.
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4.2 Electromagnetic Data

The EM data were transferred from the field computer to multiVIEW Geoservices Inc.’s
data processing facility. At this time the data were edited to correct any positioning or line
annotation errors and to remove redundant readings taken for quality assurance purposes
during the survey. A discussion of the processing procedures applied to the data is provided
in Appendix B.

The EM conductivity and in-phase data for Area A are presented in surface plot and contour
format as shown on Figures 5 and 6 respectively. The EM conductivity data were plotted
with a contour interval of 10 mS/m and the EM in-phase data were plotted with a contour
interval of 5 ppt. The contour maps are plotted at a scale of 1:120.

Figures E-1 through E-12 in Appendix E show the EM profile data obtained from Areas 1
through 4. The data are plotted at a horizontal scale of 1:60. All EM profiles are plotted
with identical conductivity and in-phase ranges and scales to permit direct comparison of
electromagnetic activity between lines and Areas. The tabulated EM conductivity and in-
phase data are presented in Appendix G.

43 Vertical Gradient Magnetic Data

The vertical gradient magnetic data were transferred from the field computer to multiVIEW
Geoservices Inc.’s data processing facility. At this time the data were edited to correct any
positioning or line annotation errors and to remove redundant readings taken for quality
assurance purposes durmg the survey. Appendix C discusses the vertical gradient magnetic
processing procedures in greater detail.

The data acquired over the Area A grid are shown in profile format in Figures F-1, F-2, and
F-3 in Appendix F. The horizontal scale of the plots is 1:60. The tabulated vertical gradient
magnetic data are presented in Appendix H.

The data acquired for the borehole clearing investigation are summarized in Table 7. These
data were reviewed and mterpreted in the field during the data acquisition, hence, no further
interpretation is provided in this report. :
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5. DISCUSSION OF RESULTS

5.1 Ground Penetrating Radar Survey

The radar profiles shown in Appendix D reveal some interesting features. The radar data
from Areas 1 and 4 show a continuous gently northward dipping horizon at a depth of
approximately 20 feet, occasionally accompanied by one or two deeper layers. These are
likely the clay rich layers underlying the surficial material fill. In general, the signal
penetration was far greater than expected.

All radar sections show a relatively flat, continuous reflector between S and 10 feet below
surface. This layer shows some undulations and discontinuities along some of the lines.
Some profiles show an additional layer varying between 10 and 15 feet beneath the surface.
This layer also reveals some discontinuities at various points. In addition, some very shallow
soil variations were noted along some of the radar sections.

The interpretation of the radar data is presented as the anomaly map shown in Figure 7.
The standard multiVIEW Geoservices Inc. feature identification scheme was used to identify
and classify the various features noted on the radar data.

There are three types of radar anomalies described at these sites. The first are point
reflectors. These appear as hyperbolae on the radar records and may be indicative of buried
pipes or cables, or large blocks within the fill material.

The second type of radar anomalies are the trench-type reflectors. These appear as
depressions in the sequence of radar reflectors and are probably indicative of differential
settling of subsurface soils, a change in fill composition or subsurface compaction conditions.

The third type of radar anomalies are zones of disturbed soils. These appear as areas of
disrupted or discontinuous radar reflections and are probably indicative of disturbed soils or
a change in fill composition.

5.1.1 Areal

All four lines profiled at Area 1 indicate a subsurface feature at approximately the 10 foot
North mark. Lines 1, 3 and 4 indicate a hyperbolic reflector between 6 and 8 feet below the
surface whereas Line 2 indicates a shallow disturbance and a hyperbolic reflector about 17
feet down.
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5.1.2 Area 2

The three lines profiled at Area 2 all indicate three or four flat lying stratigraphic layers.
Some finer layers appear to pinch and swell in and out of view which indicate their thickness
is at the limit of the resolution of the antenna frequency. Line 1 indicates a zone of
disturbed soils at about 30 feet West, 3 weak hyperbolic reflectors approximately 16 feet
below surface, and shallow trench about 7 feet deep. Line 2 indicates some disturbances
approximately 12 feet below surface stretching from 52 to 58 feet West. Line 3 shows a
hyperbolic reflector about 7 feet below surface and a deeper feature about 17 feet down with
a zone of disturbance from 55 to 70 feet West.

513 Area3
The radar data at Area 3 reveals a shallow disturbance approximately 7 feet below surface

on all three profiles. Lines 1 and 3 indicate dipping subsurface stratigraphy with opposite
slopes. One small hyperbolic reflector is located at 42 feet West along Line 3.

5.14 Area 4

- The radar profile conducted along Line 1 only shows one anomaly, that of a disturbed zone

between 4S and 0 at a depth of approximately 8 feet.
5.2 Electrom:ighetic Survey

5.2.1 Areas 1 through 4

The response curves for both conductivity and in-phase components from the EM data
collected on Areas 1 through 4 are displayed in Appendix E. No significant magnitude
anomalies are present within this data set, with only minor exceptions. Figure 7 indicates the
positions of all EM anomalies detected at Areas 1 through 4.

At Area 1, Line 1 shows a weak anomaly at about 8 feet North. Line 4 reveals a strong in-
phase response and weaker conductivity response possibly indicating the presence of near
surface metal.

The EM data at Area 2 reveal broad but very weak anomalous zones. Changes are most
likely indicative of natural changes in pore water content or clay content of the shallow soils.
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Area 3 shows a weak conductivity and in-phase anomaly at about 40 West along Line 3 and
no anomalous response at all along Line 2. Line 1 shows a sharp contrast in apparent
conductivity between 0 and 30 West accompanied with no change in the in-phase
component. This may indicate a sharp contrast in lithology or soil conditions. Interestingly,
the radar data along Line 1 shows a layer which pinches out at 30 North, indicating a
correlation between the two geophysical methods.

The EM data at Area 4 indicated no anomalous responses.

5.2.2 Area A EM

The processed electromagnetic conductivity and in-phase data are shown in Figures 5 and 6
respectively. These data are displayed in surface and contour map form which make lateral
trends relatively easy to visualize. The anomaly map for Area A is shown on Figure 8.

Both the apparent conductivity and in-phase data for Area A correlate very well with one
another. This indicates that any anomalous features are due to the presence of metal and
not changing soil conditions or lithology. Both components indicate increased responses at
about 40 North. The apparent conductivity peaks positively at about 40 N and negatively at
about 50 N. The in-phase component peaks negatively at about 45 N and positively at 55 N.
The EM conductivity and in-phase responses usually peak negative when directly centred
over the buried target.

5.3 Vertical Gradient Magnetic Survey

53.1 Area A

The vertical gradient magnetic field data for Area A are shown in profile form in Appendix
F. The data is well defined and readings are generally low to the south and high to the
north. For the particular geometry of the trench and direction of magnetic survey lines
(north-south), the magnetic response from a drum filled trench would be weak negative,
followed by a strong positive response, which would become a strong negative response over
the centre of the trench. The zero cross-over between the weak negative and the strong
positive generally indicates the point of contact between two mediums of contrasting
magnetic permanence. All vertical gradient magnetic data profiles illustrate this theoretical
response with the zero cross-over in the vicinity of 40 North.
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532 Borehole Clearing

The vertical gradient magnetic data collected around proposed borehole locations BL-1
through BL-17 are summarized in Table 7. Most locations were quiet with the exception of
BL-4, BL-6, 7 and 8 and BL-15, 16 and 17. The gradients were mild, weak and high at these
three sites respectively compared to extremely weak at all other locations.

In particular, the location for BL-4 was moved 10 feet N, and 5 feet W from the initial
proposed location. The alignment for BL-6, 7 and 8 was moved 10 feet E from the initial
proposed location. In addition, the proposed borehole locations for BL-15, 16 and 17 could
not be cleared even after a greatly expanded effort to the north and east of the initial
proposed location.

6. SUMMARY

The multidisciplinary geophysical survey carried out at the SCA Model City Facility resulted
in the delineation of inferred locations of buried pipelines, the southern boundary of a drum
filled trench, and provided borehole clearing.

The combined radar and electromagnetic surveys in Area 1 resulted in excellent correlation
between the two data sets. The anomaly map of Area 1 shown on Figure 7, infers that the
acid line may lie east-west about 10 feet North of the Area 1 baseline buried about 8 feet
below the ground surface. Several isolated anomalies were detected in Area 2 but no clear
inference as to the location of the buried pipeline can be made.

At Area 3, no linear trend of interpreted anomalies could be distinguished except for a series
of disturbed soil zones. There were virtually no anomalous conditions present at Area 4,
inferring that subsurface pipelines may not present within these survey areas.

The combined electromagnetic and vertical gradient magnetometer surveys in Area A
resulted in excellent correlation between the two data sets. Both data sets infer the southern
boundary of the drum filled trench to be trending slightly south of west, north of east with
respect to the grid. The trench boundary is inferred to be located along approximately 40 to
41 feet North.

The vertical gradient magnetometer survey to clear borehole positions resulted in the
clearing of 14 of 17 proposed borehole locations, 4 of which had to be moved from their
original proposed locations. Boreholes BL-15, BL-16 and BL-17 could not be cleared.
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I trust that the enclosed information will prove useful to aiding in the design for any
remedial action as a result of your environmental site investigation at the SCA Facility.
Should you requ1re any further assistance, or further discussion of the data, I shall be pleased
to assist you in this regard.

Respectfully submitted,

multiVIEW Geoservices Inc.

P. Giamou
Geophysicist

PG/ggl
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RADAR SURVEY DATA SUMMARY

Start

218
20S
15S
18S

0
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SE
SE
SE

10S

TABLE 1

End

20N
23N
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80W

SSW
SOW
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35N

Traces

43
44
42
49

86
81
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TABLE 2
RADAR SURVEY SYSTEM PARAMETERS

Nominal Frequency S50MHz Al Lines
Antenna Spacing | 6feet All Lines
Spacing Between Traces 1 foot Al Lines
Pulser Voltage 1000 V All Lines
Range Window ' 256 ns All Lines
Points per Trace 320 All Lines

Number of Stacks 256 All Lines




CMP1
CMP2
CMP 3

TABLE 3
CMP LOCATION SUMMARY

Area 1, along Line 1, Centred at O N
Area 2, along Line 3, Centred at 20 W

Area 3, along Line 2, Centred at 20 W




TABLE 4

multiVIEW Geoservices Inc. WARR and CMP Analysis

I EEE SRR R R AR ZZEL RS AR 22X RS RAR SRR SRR 2 X 8 X J

SEPRRATION (f1t)

—~ » N
» & T
% B ™
! T T, L
= *
—~ 183 -
’__
ANALYSIS OF CMP 1
P 3 FF I FEH IR I K HH HHH
EVENT INTERCEPT (ns) VELOCITY(ft/ns) K
AIRWAVE +0.00 .946 1.000
GROUNDWAVE +13.08 .31 9.907
REFLECTOR ! +57.22 .223 19.327
EVENT LAYER VELOCITY(ft/ns) K THICKNESS(ft)
LAYER 1 223 19.3 5.38

DEPTH(ft)

6.378



TABLE §

multiVIEW Geoservices Inc. WARR and CMP Analysis

FREERERRRBEPBERREEREFERRAEBRRFERRFERRLRRERRETRRERR

SEPARATION (£t
a0 19 2o 30 4D
‘v—h,._;_'__: l I T L 1 ¥ ' T T ¥ v I T 1 ] L8 l
\\ N‘“
\."", M
—~ N
1
c
L ~.
= \
— 103
— ~.
~.
| | \\\
ANRLYSIS OF CMP 2
I FEH I H FHFH I HHH XX
EVENT INTERCEPT (ns) VELOCITY(ft/ns) K
AIRWAVE +0.00 1.049 1.000
GROUNDWAVE +9.71 284 11.902

DEPTH(ft)



TABLE B

multiVIEW Geoservices Inc. WARR and CMP Analysis

RARRERBPERREEREBERRRBEERRRAERBERRBRRARRELREBRERERES

SEPRARATION (£t
&)
c
|«
= toa -
— ~
\\
ANARLYSIS OF CMP 3
F NI FH FE N F I H R
EVENT INTERCEPT (ns) VELOCITY(ft/ns) K DEPTH( ft)
AIRWAVE +0.00 .963 1.000

GROUNDWAVE +12.65 .321 9.334
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ATTACHMENT B

TEST PIT SOIL BORING AND MONITORING
WELL CONSTRUCTION LOGS



NOTES ON MONITORING WELL
AND TEST BORING CONSTRUCTION LOGS

Penetration test and split spoon sampling of soils performed in general
accordance with ASTM D-1586-~67 (1974).

Description of soils in general accordance with the Unified Soil
Classification System. Consistency and density determinations based
upon manual observations.

Abbreviated terms are as follows:

Bent = Bentonite

Compl = Completion

HSA = Hallow Stem Augers

OVA = Organic Vapor Analyzer

RDGS = Readings

Rec = Recovery

Ref = Refusal - based upon 100 blows with hammer
ss = Stainless Steel

WOR = Weight of Rods



Test Boring/

Monitoring Well LEGEND

Construction
Log

Pate 1(30{90

o

553
x

xx

i

i

Topsoil, typ. black to dark brown, some roots,
moist

Upper Glacial Till Unit, typ. brown to red
brown CLAY to SILT, may include some sand
and gravel lenses, med. to hard, low to med.
plasticity

Glaciolacustrine Clay Unit, typ. gray, may
include brown streaks, some sand and gravel,
occasional silt layers, soft to med. -

FILL, typ. red brown to brown, may include

black layers or cinders, metal, and/or wood

ROAD GRAVEL

SAND and/or GRAVEL lenses, typ. mod. to
poorly sorted

Split spoon sample, standard penetration test

Standard Penetration Test - Blows per 6"




hifk

Test Boring/
Monitoring Well
‘Construction
Log

LEGEND

Date 1/30/90

Well

Q
o
8
o
]
[1]
ag
3]
2

Bentonite/cement Grout

T
M

2" Diameter Stainless Steel Riser

Bentonite Pellet Seal

No. 1 Sandpack

- (L

2" Diameter No. 6 Slot Stainless Steel Screen




Test Boring/ DATE STARTED 11/20/89 PROJECT NO. _P834109
e? _° g DATE FINISHED 11/21/89 WELL/BORING No. _A-CB-1
Mor"to"ng Well |coorpinaTEs LOGGED BY K. Connare
Construction N 11042.00 E 10808.50 - INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 316.2 ft APPROVED BY N. Bond
SHEET_1 of 1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK ___N/A  cuEenTt KC Corps of Engineers
HAMMER WT. 140 1b ELEVATION BOTTOM OF HOLE _300.2 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ priLING co. _Empire Soils
NO. SOIL SAMPLES 8 WELL MAT'L/DIA. (in) __N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) — N/A  TOTAL DEPTH 16.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction {Sym.| Elev. {Depth T;'pe Blows {Rec.
RS 5 |12 Dark drown to brown SILT (ML), OVA RDGS:
R 41 1.4 | little tan patches, some gravel to 1",
18 1241 """ [ some roots, moist #1 = 0 ppm
RS 50 | 58 Becoming red brown to brown below
s i 2
S 2 3513916 #2 = 3 ppm
B % 12 [ 12
KRR . 2
SRS Franab #3 = 1.0 ppm
5 30139 Becoming red brown to gray brown
S 4 3 SILT (ML) with some black
1 X 35 |lwor 0.8 | increase in clay to Clayey SILT/Silty #4 = >10 ppm
CLAY (ML), wet, borehole saturated )
WOr |wor at 7.5” spoon dripping Vqld, may have
{35 0.6 driiled through drum
< 42 1 26 at 7'
54 305.7 | 10 12 127 | | e _10.5 | Remainder of
{6 0.6 | Brown Clayey SILT/Silty CLAY samples not recorded
% 34| 37 (ML-CL), moist due to OVA
N7 (22 malfunction
24 | 36
154 8 2.0
300.2 | 7164 16.0

Boring terminated at 16’

Water filled void in
hole after removing
augers

Borehole backfilled
to ground surface
with bentonite slurry

Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/ DATE STARTED 11/21/89 PROJECT NO. _P834109 _
e? .orlng DATE FINISHED 11/21/89 WELL/BORING NOo. _A-B-1
Monitoring Well |coorpiNaTES LOGGED BY K. Connare
Construction N 11047.00 E 10808.50 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 316.2 ft APPROVED BY N. Bond
: SHEET_1 of_1
DRILLING METHOD 4 1/4" HSA = ELEVATION TOP OF ROCK __N/A  cuLeNnT KC Corps of Engineers
HAMMER WT. 140 1b ELEVATION BOTTOM OF HOLE _292.2 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED _ N/A __ priLLiNg co. __Empire Soils
NO. SOIL SAMPLES 12 WELL MAT'L/DIA. (in) . N/A DRILLER L. Schroeder
TOTAL OVERBURDEN 24 ft CASING STICK UP (ft) —N/A _ TOTAL DEPTH 24.0 ft
Well Strat Scale Sample :
No CLASSIFICATION REMARKS
Construction {Sym.| Elev. |Depth Ti{pe Blows |Rec. .
9 |24 Dark brown to brown SILT (ML), OVA RDGS:
11 1.2 | little clay, some gravel to 1", some
30 |30 rust and green patches, dry to moist, #1 =0 ppm
47 ref stiff to v. stiff, some roots in upper
19 0.6 | ft. .
Becoming brown to red brown below #2 = 1.0 ppm
2° Augered to 4’
21 | 31
513 BeoTes|1 8 #3 = Not recorded
4 56139 - tC})lcigismnal sandy silt seams to 1/4
1 70 1100 #4 = 4-5 ppm
57 | 47
13 E77 00| 20 #5 = 90 ppm
10 25 (34 Becoming grayer with increase in clay
16 39 T3] 2.0 [to Clayey SILT (ML) #6 = 10 ppm
16 | 24
17 B30 732120 47 = 4 ppm
35189
157 8 ¥ 37|12 #8 = 12 ppm
40 | 35
{19 2.0
29824 E 36 36 _________________________ M #9 = 8—12 ppm
% 05 |9
/ 110 : 0T 2.0 Brown-gray to gray CLAY (CL), little #10 = 4 ppm
/ 20 % to some silt, little gravel to 1/2", soft,
/ 10 112 wet
% 111 % 109 2.0 #11 = 10 ppm
/ {12 2.0
% 292.2 | 4114 24.0 #12 =0 ppm
Boring terminated at 24’ Dry @ compl.
Borehole backfilled
to ground surface
with bentonite slurry]
Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/

DATE STARTED _11/22/89
DATE FINISHED 11/22/89

Monitoring Well |coorpinaTEs
11052.50 E 10809.00

Construction |v

P834109

PROJECT NO.
WELL/BORING NO. A-B-2
LOGGED BY K. Connare

INSPECTED B

v K. Connare

Log GROUND SURFACE ELEV. 316.3 ft APPROVED BY N. Bond
SHEET_2 of 2
Weil Strat Scale Sample
No . CLASSIFICATION REMARKS
Construction {Sym.| Elev. [Depth| T;'pe Blows |Rec.
517
116 2.0 | Gray-brown Sandy SILT (ML),
284.3 17 | 47 occasional gravel and clay lenses 32.0 #16 = 0 ppm

Boring terminated at 32’

Borehole dry @
compl.

Borehole backfilled
to ground surface
with bentonite slurry

Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/ DATE STARTED 11/27/89 PROJECT NO. _P834109
est Boring/ |, 1z pivisueD 11/27/89 WELL/BORING No. __A-B-3
Monitoring Well |coorpinaTEs LOGGED BY C. Baker
Construction N 11057.50 E 10809.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 316.3 ft APPROVED BY N. Bond
SHEET _1 _of _1_
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  crENT KC Corps of Engineers
'HAMMER WT. __1401b  ELEVATION BOTTOM OF HOLE _292.3 ft  sITE LOOW
HAMMER DROP __30in____ TOTAL ROCK DRILLED __N/A __ priLiNg co. _Empire Soils
NO.SOILSAMPLES _ 12  WELL MAT'L/DIA. (in) __N/A __ DRILLER L. Schroeder
TOTALOVERBURDEN 24  CASING STICK UP (ft) __ N/A __ TOTALDEPTH 24.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction {Sym.| Elev. |Depth T.ype Blowe {Rec.
3555 11 [ 15 Brown Silty CLAY (CL) some sand & OVA RDGS:
R 41 5718 1.5 gravel tr. wood & veg. to 1’ (FILL) #1 = 1.5 ppm
:_:_’;‘g:: 313.4 59 150 Gray brown, some veg. to 2.5, 29
| 12 ref R A T a2 = 0.2 ppm
35173 Red brown Silty CLAY (CL) with 0.5 ppm @ veg
5] 3 | g | 8ray-green mottles, v. hard, moist. Augered to 4
310.8 | 85 |75 | | _ - _ 55|43 =0.7-0.9 ppm
Brown SILT (ML) trace sand & @ clay
309.6 | | 4 B 72|78 20 .gravel, sl. moist _ 671505 ppm @ silt
<IN EE R L e mme— - ' #4 = 2.5 ppm
X Red brown Silty CLAY (CL) some
2 22123 sand & gravel, moist
13 Bag 16520 |As above, but "w.ith v. fine black #5 = 6.5 ppm
10 laminae at 2-4" intervals
18 |23
16 B0 135120 46 = 20 ray
Gray fracture surface @ 10.5’. Less frac. surtppm @ gra
, 40 | 60 20 gravel @ 11°. 10 ppm below
56 170 | 77| As above, moist - V. moist. ' #7 = 6.5-18 ppm
34 144 Higher OVA rdg. @ gray fracture.
1518 gsa140 3 #8 = 10 ppm
, 9 [ 80 |ref, 3
S.{_: i Brown SILT & CLAY (CL) wet #9 = 2 ppm
- . Auger 16.7-18’
g 1113 Brown Silty CLAY (CL), some .gravel,
410 6776 0.3 | wet #10 = 2 ppm
295.8 | 20 T T 205
i 111 0.3 |SAND & CLAY, some gravel (SC)
294.1 50 |25 saturated (possible drill cuttings) 299 #11 = 1.5 ppm
/" ‘ ] 13 | 15| f--—-—-——======="===-c--=-———--==-= ]
2 i Gray CLAY (CL), tr. to some gravel,
12 1.2 .
42923 14|20 few silt and sand laminae, soft, v. 24.0. #12 = <1 ppm
] \moxst ( Dry @ compl.
Boring terminated at 24’ Acker AD-2 drill
rig, using 3" split
spoons
Borehole backfilled
to ground surface
with bentonite slurry




Test Boring/ DATE STARTED 11/27/89 PROJECT NO. P834109
est Boring DATE FINISHED 11/27/89 WELL/BORING NO. A-B-4
Monltormg Well |coorpinaTEs LOGGED BY C. Baker
Construction |N 11032.50 E 10823.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 316.1 ft APPROVED BY N. Bond
SHEET 1 of 1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK __N/A  cuenT KC Corps of Engineers
HAMMER WT. . 1401b ___  ELEVATION BOTTOM OF HOLE _288.1 ft _ siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A___ pritLiNG co. _Empire Soils
NO. SOIL SAMPLES 14 WELL MAT'L/DIA. (in) __N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 28 ft CASING STICK UP (ft) _ N/A  TOTAL DEPTH 28.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction |[Sym.| Elev. [Depth T;'pe Blows |Rec.
§ 13 [25 Dark brown Silty CLAY, few roots, OVA RDGS:
959003 1 30 42 1.8)etc. to I’ 4l = <l
Light brown Silty CLAY, dry to sl. = <! ppm
s 65 170 moist, v, hard (FILL)
i) 1.5 | Red brown Silty CLAY, some sand
S 55 |36 and gravel, v. hard, sl. moist #2 = | ppm
5 5[5
& 3 F5 1310 #3 = 30 ppm initial
37133 Wet sand lenses from 6 to 6.5’ settled at | ppm
14 1715 0.0 Saturated, possibly penetrated buried #4 = Not recorded
BB h
307.6 T o _85)
45 3T T3T 1.3{Red brown Silty CL:AY (CL), some #5 = 3.5 ppm
10 sand and gravel, moist
32 138
{6 53160 1.8 | Increase in gravel #6 = 30 ppi at
10.5’
7 60 | 62 15 8 ppm at 11.5°
1 70 (75| #7 = 20-22 ppm
58 |79
159 8 &5158| %8 | Brown Silty CLAY (CL), few sand #8 = 3.5-4 ppm
% 35135 laminae
5 20 Becoming grayish brown, v. moist and
i v 1soft below 17, =25-
298.1 50 [90 smbeow i 180 #9 = 2.5-4 ppm
66 | 65 Becoming red brown SILT to Clayey
110 YRNE 0.5 SILT (ML-CL), some sand and gravel, #10 = 18-20 ppm
20 moist to wet
32 139
11 E35737]08 #11 = 1.5-2 ppm
24 |22
292.4] | 2 5 28 |32 &y 23.7 |#12 = 4.5-6 ppm
// G T3T Grayish brown Silty CLAY (CL) :
/ 25413 § 0.0 -
o 7 =
%290_1 - I _26__0#13 0 ppm
60 130 Red brown SILT (ML), some gravel #14 = 0-0.5 ppm
114 53 29 2.0 and sand, v. moist to wet Dry @ compl.
288.1 | Gray SILT (ML), trace clay, v. moist _ 28.0
to wet, low plasticity below 27.5° Borehole grouted to
ground surface with
Boring terminated at 28’ bentonite slurry




Test Boring/ DATE STARTED 11/28/89 PROJECT NO. _P834109
_ e? _°r ing DATE FINISHED 11/28/89 WELL/BORING NO. A-B-3
Monitoring Well |coorpinaTEs LOGGED BY C. Baker
-l Construction |~ 11043.00 E 10821.50 INSPECTED BY C. Baker
i} Log GROUND SURFACE ELEV. 316.2 ft APPROVED BY N. Bond
| — SHEET_1 of_1
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK N/A  cuent KC Corps of Engineers
HAMMER WT. __1401b _ ELEVATION BOTTOM OF HOLE _294.2 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED _ N/A  DRILLING co. __Empire Soils
NO. SOIL SAMPLES 11 WELL MAT'L/DIA. (in) __N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 22 ft CASING STICK UP (ft) —_N/A  TOTAL DEPTH 22,0 ft
Well Strat Scale Sample
S CLASSIFICATION REMARKS
Construction [Sym.| Elev. |Depth] T:'rpe Blows |Rec.
BB 9 |18 Dark brown Silty CLAY (CL), trace to OVA RDGS:
ﬁx:;:::: 41 55 TREY] 1.5 ?%xleLs)and and gravel, dry to sl. moist #1 = <1 ppm
S 335 36
3127 12 32 (34 N _3.5|#2 =<1 ppm
R Red trcwn 7ty CLAY (CL) below
54 3 0.5 3.5’, moist
"~ | Becoming wet at 4.5’ #3 = <] ppm
419 _
14 40 |ref 0.4 Saturated, oily sheen on water, gray #4 = 8 ppm
auger slough, probably in drum trench 80 ppm in borehole
100 | ref 03 Auger to 10’
153 : ) #5 = 8§ ppm
10 Piece of meta_l recovered >1000 ppm in
100 | ref Red brown Silty CLAY (CL) . )
. borehole at 10
16 0.0 [ recovered from side of hole
#6 = 1.5 ppm
35100 Auger to 12’
17 é 0.3 | Recovered 3" piece of metal carried
ref : by auger #7 = Not recorded
50 132 Red brown Silty CLAY (CL), trace to Auger to 14’
154 8 1.5 |some sand and gravel, few silt pods
37 {33 | """ |and large gray mottles #8 = 3-8 ppm
55160 Gray CLAY (CL) 16.2 to 16.5
5 Red brown Clayey SILT (ML) from
19 31 | 44 0|16.5 tlo 17, some to and sand and #9 = 6 ppm in silt
grave <l ppm in clay
7 297.7 . 30 |25 4 [Gray Silty CLAY (CL)at 17 0 18° 18.5
11 1.8 'Red brown Silty CLAY/Clayey SILT -
% 2 71201 CL-ML) 18 to 18.5", moist ! #10 = <1 ppm
/ 17 120 D e
111 1.5 Gray CLAY (CL), soft, trace of sand )
/ 17 {23 #11 = 2-3 ppm in
// 294.2 | and gravel 22.0 clay
Boring terminated at 22’ 6 ppm in slough
Dry @ compl.
Borehole grouted to
ground surface with
bentonite slurry
Acker AD-2 drill
rig, using 3" split
spoons




T Bori DATE STARTED 11/28/89 PROJECT NO. P834109
eft _ormg/ DATE FINISHED 11/28/89 WELL/BORING No. __A-B-6
Monitoring Well |coorpinaTes LOGGED BY C. Baker
Construction N 11031.50 E 10832.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 316.1 ft APPROVED BY N. Bond
SHEET _1 of_1
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK N/A cLIENT KC Corps of Engineers

LOOW

HAMMER WT. _1401b  ELEVATION BOTTOM OF HOLE _ 288.1 ft  sITE
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ priLLiNG co. __Empire Soils
NO. SOIL SAMPLES 14 WELL MAT'L/DIA. (in) __N/A __ DRILLER L. Schroeder
TOTAL OVERBURDEN 28 ft CASING STICK UP (ft) __N/A___ TOTALDEPTH 28.0 ft
Well Strat Scale Sample )
No CLASSIFICATION REMARKS
Construction {Sym.| Elev. [Depth| T;'pe Blows |Rec.
888 J _ 28 125 Brown Silty CLAY (CL), trace to OVA RDGS:
1 1.5 {some sand and gravel, sl. moist below
R 5 45|33 0.5", v. hard (FILL) |#1 =<l ppm
s EE 25130
12 g0 !0 #2 = <I ppm
113 Becoming moist below 4’
R 513 &7 716 |07 #3 = 20 ppm
s : 7115 Mixed red brown and gray Silty
i : CLAY (CL)
S 14 10 [ 17 1.0 Becoming wet and soft at 6.5’ #4 = 20 ppm at 6’
1 308.1 v 8.0 40 )
4 +——tt+—F-------- S e e m e — e oo ———140 ppm at 6.5
15119 Red brown Silty CLAY (CL), some
15 IEREL 1.9 | sand and clay, sl. moist, v. hard #5 = 6 ppm
030 [4
16 B0 rer| 1 #6 = 6 ppm
52 152
17 1.5
53 | 47 Becoming moist #7 = 15-17 ppm
33 153
151 8 B301100] %8 | Color change to gray brown, gravel #8 = 10 ppm
37146 blocked spoon at 15’
Red brown SILT and GRAVEL (ML),
19 K3571351 10| some sand, v. moist to wet #9 = 7 ppm
27 [ 26
{110 ' 77 T3071 -2 | Becoming grayish brown #10 = 6 ppm
013236
11 , 36 | 36 0.0 #11 = Not recorded
TRES Drove gravel in
112 & 1.2 |Brown SILT and GRAVEL (ML), v. sample #11
:E 37 128 | " | moist #12 = 2-2.5 ppm
2357136
25413 § 36 | 37 0.0 #13 = Not recorded
280.1 CRET: Brown SILT (ML), some gravel 170 #14 = 2 ppm in gras
T 114 1.9 | ey Claved MITIAY - -~~~ - — clay
v a1 | 41 Gray TClayey SILT/Silty CLAY
//A 288.1 (ML-CL), some gravel, moist 28.0 | Dry at compl.
[ Borehole grouted to
Boring terminated at 28’ ground surface with
bentonite slurry




| Test Bori / DATE STARTED 11/29/89 PROJECT NO. _P834109
- e§ _or ing DATE FINISHED 11/29/89 WELL/BORING No. __A-B-7
Monitoring Well |coorpinaTes " LOGGED BY C. Baker
] Construction N 11033.50 E 10842.50 INSPECTED BY C. Baker
' Log GROUND SURFACE ELEV. 316.2 ft APPROVED BY N. Bond
‘ e —— SHEET_1 of_1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK _ N/A _ cuENT KC Corps of Engineers
HAMMER WT. 300 1b ELEVATION BOTTOM OF HOLE __306.2 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED N/A DRILLING CO. Empire Soils
NO. SOIL SAMPLES 5 WELL MAT'L/DIA. (in) _ N/A _ DRILLER L. Schroeder
TOTAL OVERBURDEN 10 ft CASING STICK UP (ft) _N/A _ TOTAL DEPTH 10.0 ft
Well Strat Scale Sample
Mo CLASSIFICATION REMARKS
Construction |Sym.| Elev. |Depth T;'pe Blows |Rec.
1319 Red brown Silty CLAY (CL), some OVA RDGS:
S 11 11T 1.5)sand and gravel, dry to sl. moist 41 = <1 ppm
S 30 |18
s 12 0.8
eseses 9|4 Becoming moist #2 = 1-4 ppm
. 1T [ 11 Gray brown Clayey SAND (SP),
5 3 0.3 saturated, possitly penetrated drum
12 122 | "7 { trench #3 = Initial 500
VRBY: Yoid from 4.5 to 7.5’ ppm,
LR 4 10.3 settled at 1.5-2 ppm
308-7§Z 1 18 150 | 7| _ o o e ____ 7.5 |#4 = 3 ppm
T 3 3011 03 Gray Silty CLAY (CL), some sand and
15 K .3 jgravel, v. wet to saturated :
1T | 1 8 ’ =
3062] o1 B 3 10.0|*> = > ppm

Boring abandoned at 10’

Water at 7.5 after
drilling

Void from 4.5 to
7.5 during drilling

Borehole backfilled
to ground surface
with bentonite
slurry, auger
cuttings, and bent.
pellets

Acker AD-2 drill
rig, using 3" split
spoons




. DATE STARTED 11/29/89 PROJECT NO P834109
Test Boring/ DATE FINISHED 11/29/89 WELL/BORING NO. A-B-8
Monitoring Well |coorpinaTes LOGGED BY C. Baker
) Construction N 11036.00 E 10852.00 INSPECTED BY C. Baker
: Log GROUND SURFACE ELEV. 316.3 ft APPROVED BY N. Bond
Ll Al & SHEET _1_of_1_
DRILLING METHOD 41/4" HSA ELEVATION TOP OF ROCK N/A cLIENT KC Corps of Engineers

LOOW

HAMMER WT. __3001b _ ELEVATION BoTTOM OF HOLE _290.3 ft  sITE
HAMMER DROP 30 in  TOTAL ROCK DRILLED __N/A _ DpRiLLING co. _Empire Soils
NO. SOIL SAMPLES 13 WELL MAT'L/DIA. (in) N/A DRILLER L. Schroeder
TOTAL OVERBURDEN 26 ft CASING STICK UP (ft) N/A  TOTAL DEPTH 26.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction |Sym.| Elev. [Depth] Ti'pe Blows |Rec. i -
s 9 [ 10 Red brown Silty CLAY (CL), trace to OV A RDGS:
m 11 20127 1.9 ;(;r::f sand and gravel, sl. moist, v. #1 = 0 ppm
30 | 16
s 12 0.8 . ,
30 |10 Becoming moist #2 = 0.5 ppm
16 | 9
& 543 0.2 ,
% 30 | 30 Red brown Silty CLAY (CL), some #3 = Not recorded
55130 —| gray, wet to saturated, probable metal
_ from 5 to &
) 4 Oily sheen on gray slough, probably #4 = 17.5 ppm
ofo%e% 308'3_ 3 T ‘penetrated drum trench 8.0 2 ppm at borehole
) !
{5 Bs+7520 | Red brown Siity CLAY (CL), some #5 = 1-1.5 ppm
10 sand and gravel, moist, hard 20 ppm a't borehole
8 {10
16 g3 20%° #6 = 2-7 ppm
; Ry 7 ppm at borehole
{7 2.0
52 | 46 #7 = 2-7 ppm
37136 Re(_i brown SILT/Cla_yey SILT (ML),
154 8 1.3 moist to 13.7°, v. moist to wet below
21 124 | "~ |Red brown SILT (ML), some gravel, #8 = 1.5-2 ppm
751733 trace clay, v. moist
19 58 1 19 0.7 Becoming wet #9 = <1 ppm
7 (13
110 BT 0.7 | Red brown SILT (ML), some sand and #10 = 0 ppm
20 gravel, v. wet to saturated
7|8
111 0.8 | Brown Sandy SILT (ML), v. wet to
8|8 saturated ( #11 = 0 ppm
7 |10 #12 =0 ppm
112 2.0 .
9 Becoming gray brown Sandy SILT and #13 = 0 ppm
5 GRAYEL, saturated Dry @ compl.
290.8 | 25113 K ] 25.5 | Borehole grouted to
/72224 290.3] Alternating brown SILT (ML) and ground surface with
gray Silty CLAY (CL) below 25.5° bentonite slurry
Acker AD-2 drill
Boring terminated at 26’ rig, using 3" split
spoons




T ' Boring/ DATE STARTED 11/30/89 PROJECT NO. _P834109
est Boring/ ;15 eiviseeD 11/30/89 WELL/BORING No. __A-B-9
Monitoring Well |coorpiNaTES LOGGED BY C. Baker
Construction N 11033.00 E 10777.50 INSPECTED BY C. Baker
Log '| GROUND SURFACE ELEV. 315.8 ft APPROVED BY N. Bond
SHEET 1 of 1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  creNT KC Corps of Engineers
HAMMER WT. _3001b  ELEVATION BOTTOM OF HOLE _297.8 ft  giTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ priLiNg co. __Empire Soils
NO. SOIL SAMPLES 9 WELL MAT'L/DIA. (in) __N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 18 ft CASING STICK UP (ft) __N/A___ TOTAL DEPTH 18.0 ft
Well Strat Scale Sample
o CLASSIFICATION REMARKS
Construction {Sym.| Elev. [Depth Type Blows |Rec.
10 [ 11 Red brown Silty CLAY (CL), some OV A RDGS:
K 11 0T 1.8 | sand and gravel, moist (FILL) £1 = 0 ppm
e : | 20 |18
38 2 139 18 #2 = <] ppm
S 213
3 ¥ 543 0.5 . .
3 213 Becoming gray brown Silty CLAY #3 = 15 ppm
: T (CL), v. moist
s 14 T 11 0.5 Gray brown Sility CLAY (CL), some #4 = 25-30 ppm
] s vegetation, wet, soft
5513068 | S P 9.0
1 4 : #5 = 8-
0 Brown CLAY (CL), moist, stiff > = 8-10 ppm
J 8 |10
6 B0 : #6 = 6-10 ppm
Red brown Silty CLAY (CL), some = 0-1Upp
21 1 17 sand and gravel, hard
{7 1.8 | Gray CLAY (CL) from 13 to 13.5’
30130} #7 = 2-10 ppm
3713 Red brown SILT and GRAVEL (ML),
300.8 154 8 15 | trace clay, sl .moist, hard _15.0]
7 14 [ 9 | "~ |Gray to gray brown CLAY (CL), some #8 = 0 ppm
s T end and geavel, v mois sy
1298, 17.0
% B8 19 Bgrg20 "Brown SILT and GRAVEL (ML) from, 49 = 0 ppm
74 297.8 | 16.5 to 17° 18.0
Gr':1y CLAY (CI_.)_ as above . ’ Water level at 16’
- - n after drilling
Boring terminated at 18 Water running into
hole at §’
Borehole grouted to
ground surface with
bentonite slurry
Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/ DATE STARTED 11/30/89 PROJECT NO. _P834109
est boring DATE FINISHED 11/30/89 WELL/BORING No. _A-B-10
MOI’IItOI’Il‘Ig Well |coorpiNaTES LOGGED BY C. Baker
COnstruction N 11032.00 E 10757.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 315.8 ft APPROVED BY N. Bond
SHEET_1 of 1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  criENT KC Corps of Engineers
HAMMER WT. __3001b _  ELEVATION BOTTOM OF HOLE _ 297.8 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED ___N/A  priLiNG co. __Empire Soils
NO. SOIL SAMPLES 9 WELL MAT’L/DIA. (in) __N/A _ DRILLER L. Schroeder
TOTAL OVERBURDEN 18 ft CASING STICK UP (ft) _ N/A _ TOTAL DEPTH 18.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction |Sym.| Elev. [Depth Type Blows |Rec.
S 6 {10 Brown Siity CLAY (CL), some sand OVA RDGS:
2 41 VYRR 2.0 ]and gravel, sl. moist, hard (FILL) #1 = 0 ppm
24|18 _
e {2 1.8 | As above, v. hard, moist
: 16 |15} #2 = Not recorded
: 312
; i 54 3 0.8 | As above, trace sand and gravel,
----- 4 | 5 |7 |becoming wet #3 = Initially >100
2 "‘ 3 7T ppm then settled at
4 5 20 ppm
23 } g 1 1 0.3 Silty CLAY (CL), few pieces of red #4 = 4-5 ppm
35 % platy debris fragments, wet
5 5 512 02 Gray CLAY with Sand and Gravel,
o 1 10 (12| Y- | some metal fragments, probable drum 45 = 4-
305.8] o1 B trench to 10° 19,0 |#> = 43 ppm
1 6 | 8 Red brown Silty CLAY (CL), some
16 0175 1.5 |sand and gravel, moist, hard #6 = 4-6 ppm
12112
17 K 5716 1.9 . . .
301.8 : 1 Becoming moist to v. moist, med. to 14.0|#7 =3-9 ppm
// 7 E: 6 6 'hal'd ,I_‘"
743003 | 157 8 57173120 Gray brown CLAY (CL), frace to 155 |#8 = 0.5-1.5 ppm
37176 lsome sand and gravel, v. moist :
i
19 85113 R—ea_b;o-an_S—IiT_(M—LS “some sand and #9 = <] ppm
297.8 | gravel interbedded with gray brown 18.0 .
Silty CLAY (CL), trace gravel Water level at 5.5
after drilling
Boring terminated at 18’ Borehole grouted to
ground surface with
bentonite slurry,
auger and auger
cuttings
Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/ DATE STARTED 12/4/89 PROJECT NO. _P834109
est Doring DATE FINISHED 12/4/89 WELL/BORING NO. _A-B-11
Monitoring Well |coorpmnaTEs LOGGED BY C. Baker
Construction N 11038.50 E 10640.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 315.6 ft APPROVED BY N. Bond
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK _N/A  crient KC Corps of Engineers
HAMMER WT. _3001b ___ ELEVATION BOTTOM OF HOLE _297.6 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED N/A DRILLING co. __Empire Soils
NO. SOIL SAMPLES 9 WELL MAT'L/DIA. (in) _ N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 18 ft CASING STICK UP (ft) _N/A  TOTALDEPTH 18.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction [Sym.| Elev. [Depth| T;'pe Blows [Rec.
G J 1217 Red brown Silty CLAY (CL) mixed OVA RDGS:
o 1 1.9 | with black material typically in about
B 8 111177 16" layers (FILL) #1 = 0 ppm
; IT [ 10
oo 2 1.9 . .
10| 7 #2 =2 ppm in 2-3
% 5110 30 ppm in 3-4
593 1.9 _
554 309.6 i el I 6.0 #3 = 130-200 ppm
4 Red brown Silty CLAY (CL), some
14 4 1.0)sand and gravel, moist, med. hard #4 = 30-80 ppm
8 13 Red brown SILT lens from 8 to 8.3’
13 7110710 #5 = 3.5 ppm
10 14 |12 Red brown Silty CLAY (CL), some
16 TRBY] 2.0 [sand and gravel, moist #6 = 0 ppm
S 14 [ 16
17 B 2.0
301.8 | q24 020y _13.8|#7 =0 ppm
2
/ 15- 8 § 3113 0.0 Gray brown CLAY (CL), soft
/ EE 11 : #8 = Not recorded
/ 3 s Interlayered red brown SILT and
/ 5 CLAY (ML-CL), some gravel and
// 297 19 7 2.0 gray Silty CLAY (CL) in 6" layers #9 = 1.5 ppm
Z 6. - - 18.0 (possibly exhaust)
Boring terminated at 18’
Dry @ compl.
Borehole grouted to
ground surface with
bentonite slurry
Acker AD-2 drill
rig, using 3" split
spoons




T Bori | / DATE STARTED 12/5/89 PROJECT NO. _P834109
e!':‘t oring DATE FINISHED 12/5/89 WELL/BORING No. _A-B-12
Monltormg Well | coorpINATES LOGGED BY C. Baker
Construction N 11037.50 E 10888.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 316.3 ft APPROVED BY N. Bond
SHEET _1_of_1 _
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK ___N/A _ cuEent KC Corps of Engineers
HAMMER WT. __3001Ib ___  ELEVATION BOTTOM OF HOLE _300.3 ft  gsITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ priLiNg co. __Empire Soils
NO. SOIL SAMPLES 8 WELL MAT'L/DIA. (in) __ N/A __ DRILLER L. Schroeder
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) —N/A _ TOTAL DEPTH 16.0 ft
Well Strat Scale Sample
e CLASSIFICATION REMARKS
Construction [Sym.| Elev. |Depth T;'pe Blows |Rec.
22 |16 Brown CLAY (CL) OVA RDGS:
11 1.5
16 14 nght brOWn SILT #] = <1-~1.5 ppm
22 | 22 Interbedded brown CLAY (CL) and
) 1.8 | fine SAND and SILT (SM), moist
18 118 Brown Silty CLAY (CL), some sand #2 = 1.5-2 ppm
7170 and gravel. ~oist, hard below 3’
543 1414 1.9 #3 = 1-3 ppm
3545
14 B35737 20 #4 = 1-1.5 ppm
e 7 110
1° g2rsr!? #5 = | ppm
10 14 [ 18 As above, thin sand band at 9.8’
16 B23725]20 #6 = <! ppm
15 1 15 Brown Silty SAND lens from 12 to
{7 19125
20 |21 Brown CLAY (CL), some sand and #7 = 4-8 ppm
301.8 314 gravel, few fine sand lenses 14.5
2 1154 8 18| . e :
/ 300.3 6 | 5 | " |Gray brown Silty CLAY (CL), trace to 16.0 #8 = 2-4 ppm
% . some sand and gravel, v. moist, med. _
to soft , Dry @ compl.

Boring terminated at 16’

Borehole grouted to
ground surface with
bentonite slurry

Acker AD-2 drill
rig, using 3" split
spoons




T Bori DATE STARTED 12/11/89 PROJECT NO. _P834109
e?t -orlng/. DATE FINISHED 12/11/89 WELL/BORING NO. A-B-13
Momtormg Well |coorpinaTEs LOGGED BY K. Connare
Construction N 11074.00 E 10714.50 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 315.4 ft APPROVED BY N. Bond
SHEET_1 of _1_
DRILLING METHOD 4 1/4" HSA = ELEVATION TOP OF ROCK _ N/A  crLenT KC Corps of Engineers
HAMMER WT. __3001Ib  ELEVATION BOTTOM OF HOLE __299.4 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ priuing co. __Empire Soils
NO. SOIL SAMPLES 8 WELL MAT'L/DIA. (in) __N/A _ DRILLER L. Schroeder
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) ___N/A _ TOTAL DEPTH 16.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction [Sym.| Elev. |Depth T;'pe Blows |Rec.
/724 314.9 213 | Brown SILT (ML) with some clay —05]0VA RDGS:
{1 T3 2.0 l‘layers to 1/4", moist, some roots ! #1 = 0 ppm
U UL U U U oy |
4 110 Red brown to brown Clayey SILT
{2 2.0 | (ML), some gravel to 1/2", some black
19123 and green-gray silt patches to 1/2", #2 =0 ppm
7 11 moist
543 B15716(20 #3 = 0 ppm
17 {21
14 3T |27 2.0 Slight increase in clay content, #4 = 0 ppm
becoming v. stiff
518
19 ¥12 116 2.0 #5 = 0.5 ppm
10 4 | 7 Increase in clay content to Clayey
{16 2.0 [SILT/Silty CLAY (ML-CL), some silt _
303.4 R seams to 1/4", moist 12,0 |#6 = 0-3 ppm
71302.9 11| 9 [ Coarse sand_sear from IZ 0712357 "~ "2 5]
{17 2.0 '
#7 =
301.4 oy 14.0 | 0 ppm
% T 154 8 0.3 Brown-gray Silty CLAY (CL), some
' ’ il f #8§ =
/Z 299.4) 6 brown silt streaks, some gravel, soft 16.0 8§ =0 ppm

Boring terminated at 16’

Stone pushed in shov
in last sample

Dry @ compl.

Borehole backfilled
to ground surface
with bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




Test Bori | DATE STARTED 12/12/89 PROJECT NO. _P834109
: est bor ing/ DATE FINISHED 12/12/89 WELL/BORING No. _A-B-14
Monitoring Well |coorpivaTes LOGGED BY K. Connare
Construction N 11039.00 E 10616.00 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 315.6 ft APPROVED BY N. Bond
SHEET _1_of _1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK _ N/A - cuent KC Corps of Engineers
HAMMER WT. _3001b _ ELEVATION BOTTOM OF HOLE _299.6 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED ___N/A  priLING co. _Empire Soils
NO. SOIL SAMPLES | 8 WELL MAT'L/DIA. (in) N/A DRILLER A. Koske
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) __N/A _ TOTAL DEPTH 16.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction (Sym.| Elev. [Depth T;'pe Blows |Rec.
J q 12 [ 7 Brown black Gravelly SILT (ML), OVA RDGS:
1 B 2.0 | some clay, gravel to 1 1/2", moist,
8 |13 some wood and black cinders at 1.6 to #1 = 0 ppm
7 111 2.00
3124 {2 2.0 | Layer of brown Sandy CLAY (CL), 3.2
T 13116 \some black silt, some glass from 2.8 to #2 = 0.5 ppm
g (o (32 !
573 B2 71320 | Brown Sandy SILT (ML), occasional #3 = 0-1.0 ppm
TRBY: tan fine sand lens to 1/2"
4 17 Increase in clay to Clayey SILT/Silty
] 17 [17 | ' |CLAY (ML-CL), moist #4 = .5-2.0 ppm
Color change to red-brown, some
7110 green-gray patches to 1/2", some gray
1° & 131620 |partings #5 = 0-0.25 ppm
10 4 |8 Black specs noted along partings
18 gz 20 #6 = 0.25-1.0 ppm
17 | 13 Increase in clay to Silty CLAY (CL),
{7 2.0 | becoming grayer to gray-brown, some
301.6 17 114 gravel to 1", moist 14.0 #7 = 0-0.5 ppm
. 3 I TN - (VRN SN SRS o LA
//7 154 8 3 13 Gray-brown CLAY (CL), some gravel
. L 4 H#E =
// 299.6 4 |5 to 1/2", soft, moist 16.0 8 =0 ppm
Boring terminated at 16" Dry @ compl.

Borehole backfilled
to ground surface
with bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




T Boring/ DATE STARTED 11/22/89 PROJECT NO. P834109
est Boring/ |\, ,1g piNisuED 11/22/89 WELL/BORING No. __A-B-2
Monitoring Well |coorpinaTes LOGGED BY K. Connare
Construction N 11052.50 E 10809.00 INSPECTED BY K. Connare
GROUND SURFACE ELEV. 316.3 ft APPROVED BY N. Bond
! Log :
i SHEETLOLL
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK ___N/A  crient KC Corps of Engineers
HAMMER WT. 140 ib ELEVATION BOTTOM OF HOLE _ 284.3 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ prirLiNg co. __Empire Soils
NO. SOIL SAMPLES 16 WELL MAT'L/DIA. (in) N/A DRILLER L. Schroeder
TOTAL OVERBURDEN 32 ft CASING STICK UP (ft) __N/A _ TOTAL DEPTH 32.0 ft
Well Strat Scale Sample
No— CLASSIFICATION REMARKS
Construction |Sym.| Elev. |Depth T;'pe Blows [Rec. o
8 |12 Dark brown to brown SILT (ML), OVA RDGS:
{1 1.8 | little clay, little to some gravel, little
18 (18 roots, moist #1 = 1.0 ppm
30 | 40
12 60 | 50 18 #2 = 9.0 ppm
14 |33
513 Bz 95116 #3 = 35 ppm
90 {100
14 ref | - 1.2 | Contains some gray silt partings #4 = |2 ppm
100 78 .
13 a4 10 #5 = 1-8 ppm
10 15750
46 0.0 | Increase in clay content to Clayey
62 64 SILT (ML), Slightly grayer #6 = Not recorded
s 64 [ 73
17 5 82 |85 1.0 #7 = 8 ppm
q 719
15_ 8 0 1.9 _
300'3- E: 20 26 ------------------------- _1_6._0_ #8 - 12 ppm
9 . 49 136 20 Brown SILT (ML) with some gravel
I EIE #9 = 20 ppm
619
110 3220 #10 = 25 ppm
295.8| 20 5133 1_____ 20.5
7 ------------ Byt
411 0.8 | Brown-gray CLAY (CL), little silt,
/ 24 120 some gravel to 1/2", occasional silt and #11 = 45 ppm
/ 116 | 22 sand seams to 1/2"
% I A #12 = 0-1 ppm
% 013) | LB 100 . 25,0
R peanra it #13 = 2.0 ppm
% TREY Gray-brown Sandy SILT (ML),
3 saturated, some gravel to 1/2",
114 ¢ 25 | 27 0.5 | occasional gravel lenses and clay lenses #14 = 0 ppm
pp
115 to 1"
115 ¥23735(20 #15 = 0 ppm




T Boring/ DATE STARTED 12/13/89 PROJECT NO. _P834109
est Boring/ ;. re riNisHED 12/13/89 WELL/BORING No. MW-A-89
Monitoring Well |coorpivaTes LOGGED BY K. Connare
; Construction N 11120.62 E 10716.62 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 314.2 ft APPROVED BY N. Bond
‘ SHEET_1 of 1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK ___N/A  cuENT KC Corps of Engineers
HAMMER WT. __3001b  ELEVATION BOTTOM OF HOLE __296.2 ft  gsiTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A__ priLiNg co. __Empire Soils
NO. SOIL SAMPLES 9 WELL MAT'L/DIA. (in) __SS/2" __ DRILLER A. Koske
TOTAL OVERBURDEN 18 ft CASING STICK UP (ft) __ 228  TOTALDEPTH 18.0 ft
Well Strat Scale Sample
o CLASSIFICATION REMARKS
Construction .| Elev. [Depth T;'pe Blows |Rec.
= [=EEE313.7] 172 | Dark brown SILT (ML), some roots, __05]OVA RDGS:
= =] 1 T 2.0 l‘little gravel ' #1 = 0 ppm
[—=— e r =
—] e Y
= =] 12 13 Brown Clayey SILT (ML), some
= — ) 2.0 | gravel, some red and green patches,
= = 16 | 19 moist #2 = 0.5 ppm
ver e g [18
54 3 1.5 . .
32 {27 Some gray vertical partings #3 =0 ppm
29 | 36
. 14 439 |34 0.0 #4 = Not Recorded
= - 03| 8
= 15 B 2.0 | Increase in clay to Clayey SILT/Silty
— 1313 #5 =
= 10 CLAY (ML-CL), some gravel to 2", 0 ppm
= 303.7 6 111 | _10.5]
=. {6 7 2.0 | Brown SILT (ML), some gravel to 1", 6 =0
= some gray vertical partings, occasional #0 = U ppm
= 301.7 9 [11  tan patches to 3/4" _ _ __ _________ 125
=. . 17 B 2.0
=" s 13 116 Brown Clayey SILT/Silty CLAY #7 =0 ppm
= 3 3 (ML-CL), some gravel to 1", some
= | 3 vertical gray partings
= 154 8 517020 #8 = 0 ppm
= 3
SRR 7 ] 1 7 Sl A T 1#9 = 0 ppm
Co // 296.2 Gray Silty CLAY (CL), some gravel, _18.0 P
soft ’
; - - CME 45 track
Boring terminated at 18 mounted drill rig,
using 3" split spoons
Well Const:
9’ No. 6 Slot SS
Screen
10’ SS Riser
No. 1 Sandpack
3/8" Bent. Pellet
seal




Boring terminated at 14’

T Boring/ DATE STARTED 12/6/89 PROJECT NO. _P834109
ef‘t oring DATE FINISHED 12/6/89 WELL/BORING No. __ B-B-1
Monltormg Well COORDINATES LOGGED BY C. Baker
‘ Construction N 11056.50 E 10332.00 INSPECTED BY C. Baker
‘ Log GROUND SURFACE ELEYV. 313.5 ft APPROVED BY N. Bond
' SHEET_1 of 1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  crent KC Corps of Engineers
HAMMER WT. 300 1b ELEVATION BOTTOM OF HOLE _299.5 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A  priLiNng co. __Empire Soils
NO. SOIL SAMPLES 7 WELL MAT’L/DIA. (in) N/A DRILLER A. Koske
TOTAL OVERBURDEN 14 ft CASING STICK UP (ft) __N/A  TOTAL DEPTH 14.0 ft
Well Strat Scale Sample
G CLASSIFICATION REMARKS
Construction [Sym.| Elev. |Depth] T;'pe Blows |Rec.
211 Black and gray soil and debris to I’ OVA RDGS:
325y | Y bt 10|
| % K Red brown Silty CLAY (CL), some #1 = 0.5 ppm
56 |9 sand and gravel, moist
12 B 2.0
12 [ 19 #2 = 0.5 ppm
10 112
3 B35 8 #3 = 2.0 ppm
17|17
14 - 24 |56 L5 Becoming Sandy SILT (ML), trace #4 = Not recorded
% clay, moist
20 |26 Interbedded Sandy CLAY and SILT
15 551733 1.0 | (ML), trace gravel and clay, moist #5 = Not recorded
10 26 |55 Sandy SILT and GRAVEL, trace
16 1.0 {CLAY, sl. moist v
301.5 | e 120 #6 = 3-8 ppm
7 714 _
/ {7 2.0 | Gray brown Silty CLAY, trace sand
42995 16 | 13 and gravel, v. moist, soft to med. #7 = 0.5 ppm
§ Dry @ compl.

Borehole grouted to
ground surface with
bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




Test Boring/ DATE STARTED 12/7/89 PROJECT NO. _P834109
E§ .orlng DATE FINISHED 12/7/89 WELL/BORING No. _ B-B-2
Monitoring Well | coorpivaTes LOGGED BY C. Baker
Construction N 11234.00 E 10274.00 INSPECTED BY C. Baker
| Log GROUND SURFACE ELEV. 312.8 ft APPROVED BY N. Bond
gLl s SHEET _1 of 1 _
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  cLent KC Corps of Engineers
HAMMER WT. __3001b____  ELEVATION BOTTOM OF HOLE _ 296.8 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A  priLiNng co. _Empire Soils
NO. SOIL SAMPLES 8 WELL MAT'L/DIA. (in) N/A DRILLER A. Koske
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) _ N/A  TOTALDEPTH 16.0 ft
Well Strat Scale Sample
o CLASSIFICATION REMARKS
Construction |Sym.| Elev. {Depth T.ype Blows |Rec.
1 1 Brown SILT and CLAY, some sand, OVA RDGS:
41 313 1.0 [ moist, soft, loose #1 = 0-2 ppm
313
3093 12 ESTT220 _ 35|42 = 1-3 ppm
7113 Red brown Silty CLAY (CL), some
54 3 % 1.8 sand and gravel, moist
4 15 [ 15 | """ | Red brown SILT band from 5 to 5.5° #3 = 1-1.5 ppm
4 |22 ,
14 22 40 1.9 As above, moist, hard below 6’ #4 = 4-11 ppm
6 |13
1° E1e 17|19 #5 = 1.5-2 ppm
07716
16 [ 2.0
14 |14 = 0-0.
300.8 ] ! 12,0 |#6 = 0-0-5 ppm
7 d 419 e
/ 17 K 0.3 | Gray brown Silty CLAY (CL), trace
/ 12116 sand and gravel, v. moist, soft #7 =0 ppm
% “
15- 8 1.9 ~
% 296.8 4 16.0|#8 = 0 pom
Boring terminated at 16’
Dry @ compl.
Borehole grouted to
ground surface with
bentonite slurry
CME 45 track
mounted drill rig,
using 3" split sponns




Test Boring/ DATE STARTED 12/7/89 PROJECT NO. _P834109
est Doring/  |pare rvisHED 12/7/89 WELL/BORING No. _ B-B-3
Monltormg Well |coorpiNATES LOGGED BY C. Baker
Construction N 11138.00 E 10237.00 INSPECTED BY C. Bakgr
Log GROUND SURFACE ELEV. 312.9 ft APPROVED BY N. Bond
SHEET 1 of 1
DRILLING METHOD  _4 1/4" HSA _ ELEVATION TOP OF ROCK _ N/A  creNnT KC Corps of Engineers
HAMMER WT. __3001b___ ELEVATION BoTTOM OF HOLE _300.9 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A  bpriLiING co. __Empire Soils
NO. SOIL SAMPLES 6 WELL MAT'L/DIA. (in) __N/A __ DRILLER A. Koske
TOTAL OVERBURDEN 12 ft CASING STICK UP (ft) __ N/A  TOTALDEPTH 12.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction {Sym.| Elev. [Depth T;'pe Blows |Rec.
0 311.9 ]2 Brown Sandy SILT (ML), trace clay, 1.0 OVA RDGS:
- i 313 1.5 \loose, trace black debris (FILL) [— 41 = 0.0-2 ppm
3 4 Red brown Silty CLAY (CL), trace
{2 2.0|sand and gravel, moist
818 Brown SILT lense from 3.25 to 3.75 #2 = 0.5-4 ppm
4 17
54 3 2.0 .
10 | 14 Red brown Silty CLAY (CL), trace to #3 = 4-10 ppm
a7 some sand and gravel, sl. moist, hard
14 B9 2320 #4 = 10-20 ppm
4 {10
415 2.0
14 | 17 #5 = 10.-1.
3029 ol B LTl . 10,0 = 10--1.5 ppm
% 314
/ 16 77 2.0 | Gray brown Silty CLAY (CL), trace 6 =
/A 300.9 sand and gravel, v. moist, med. 12.0 |#6 = <0.5 ppm

Boring terminated at 12’

Dry @ compl.

Borehole grouted to
ground surface with
bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




sand and gravel, moist, v. hard

End and gravel, v. moist, soft

Gray brown Silty CLAY (CL), some

. DATE STARTED 12/8/89 PROJECT NO. _P834109
TE?t B-ormg/ DATE FINISHED 12/8/89 WELL/BORING NO. B-B-4
Monitoring Well |coorpinaTEs LOGGED BY C. Baker
i v construction N 11143.50 E 10199.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 311.6 ft APPROVED BY N. Bond
SIUiThW | SHEET_1 of 1 _
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A __ cuent KC Corps of Engineers
HAMMER WT. —3001b ELEVATION BOTTOM OF HOLE _301.6 ft  giTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ DpriLINGg co. __Empire Soils
NO. SOIL SAMPLES 5 WELL MAT'L/DIA. (in) _N/A _ DRILLER A. Koske
TOTAL OVERBURDEN 10 ft CASING STICK UP (ft) __N/A  TOTAL DEPTH 10.0 ft
Well Strat Scale Sample
e CLASSIFICATION REMARKS
Construction |Sym.| Elev. [Depth] T;'pe Blows [Rec. )
RS 310 6J 112 Brown Silty CLAY (CL), trace sand 10 OYA RDGS:
: ) 41 713 1.0 band gravel, trace black debris at 1, ——
'moist, soft (FILL) ' f #1 = 0 ppm
717 C o
i Brown Silty CLAY (CL)
| 1}308.1] o 2 i e _3.5]%2 =0.5-1.5 ppm
307-6- ZTT3—{Brown SANT nd SILT (SM) band 3.5 —+&
‘to 4
l|306.1] 573 BTT7T0 ‘-8'._________________________: 55|43 = 1.5 ppm @
305.8 =133 'Red brown Silty CLAY (CL), trace i1—5-8- Clay
4 19 sand and gravel, hard { 5.0 ppm @Sand and
Y 29 32 | 7N o _______. | gravel
T lCoarse sand and gravel lense from 5.5 | #4 = Not recorded
5 416 s to 5.8°, saturated ;
302.1 I e [ . 9.5 =
v 301.6]] 10 ‘Red brown Silty CLAY (CL), some #3 = Not recorded

Water level at 7.4’
after drilling

Boring terminated at 10°

Borehole grouted to
ground surface with
bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




S

Test Boring/ DATE STARTED 12/8/89 PROJECT NO. _P834109
est boring DATE FINISHED 12/8/89 WELL/BORING No. _ B-B-5
Momtorlng Well |coorpiNaTES LOGGED BY C. Baker
Construction N 11020.50 E 10362.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 315.5 ft APPROVED BY N. Bond
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  cuent KC Corps of Engineers
HAMMER WT. 300 1b ELEVATION BOTTOM OF HOLE _301.5 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ priLiNGg co. __Empire Soils
NO. SOIL SAMPLES 7 WELL MAT'L/DIA. (in) — N/A  DRILLER A. Koske
TOTAL OVERBURDEN 14 ft CASING STICK UP (ft) __N/A  TOTAL DEPTH 14.0 ft
Well Strat Scale Sample
N CLASSIFICATION REMARKS
Construction |Sym.| Elev. |Depth T;'pe Blows |Rec.
S 36 |17 Black debris mixed with brown Silty OVA RDGS:
R 11 9 1a 1.8 CL{\Y (CL) to 3.5 (FILL) #1 = 0 ppm
& : 26 [ 18
3120 2 25 |27 S _3.5|#2=0.5 ppm
y) Red brown Ciayey SILT (ML), moist
513 13| Brown SILT (ML), moist #3 = 200 ppm
. 14120 5 o |Red brown SILT and Silty CLAY (ML
) ‘Y1& CL) banded in 6" layers, moist =1-
3075 922 > __________ Y_ﬂ#ct 1-8 ppm
¥ 5 8 |18 ) Red brown Silty fine SAND (SP),
S : .0 | saturated
R 27 = 2-6.
113055) |4 36 e 10,0 |*3 = 2765 ppm
517 Red brown Siity CLAY (CL), some
16 1.5 |sand and gravel, moist B
303.5 | A 15.0|#6 = 0.5-1 ppm
BT i 3 8 [ 2 N
-1 302.5 5 Med SAND (SP d_13.0
7 - 7 1.8 1Med. gray green (SP), saturate
7, > ] =
sors) VRO L40|#7 =105 ppm

\Gray brown CLAY (CL), soft, moist

Boring terminated at 14’

Water level at 8.5
after drilling

Borehole backfilled
to ground surface
with bentonite
slurry

CME 45 track
mounted drill rig,
using 3" split spoons




T Boring/ DATE STARTED 12/8/89 PROJECT NO. _P834109
est boring/ ¢ riNisuED 12/8/89 WELL/BORING No. _ B-B-6
Monitoring Well |coorpinaTes LOGGED BY C. Baker
Construction N 10999.50 E 10378.50 INSPECTED BY C. Baker
\ Log GROUND SURFACE ELEV. 314.8 ft APPROVED BY N. Bond
~ SHEET_1 of _1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK __N/A  cuEent KC Corps of Engineers
HAMMER WT. __3001b  ELEVATION BOTTOM OF HOLE _298.8 ft  siTE LOOW
HAMMER DROP . 30in __ TOTAL ROCK DRILLED __N/A  priLLING co. __Empire Soils
NO.SOILSAMPLES _____8  WELL MAT'L/DIA. (in) __N/A___ DRILLER A. Koske
TOTAL OVERBURDEN ____16 ft  CASING STICK UP (t) __ N/A __ TOTALDEPTH 16.0 ft
Well Strat Scale Sample
NS CLASSIFICATION REMARKS
Construction |[Sym.| Elev. |Depth T;'pe Blows |Rec.
6 | 2 Mixed brown Silty CLAY (CL) and OVA RDGS:
R i1 1.9 | black debris (FILL) _
RS 312.8 | o I I 2.0 #l = 0-4 pp.m
10 [14 _
{2 2.0 | Red brown to light brown Silty CLAY
22126 (CL), trace sand and gravel, moist, #2 = 1.0-4.5 ppm
12 117 med. to hard
513 B16 12|20 #3 = 30-100 ppm
4 33|38 20 As above, spoon wet at 4 to 8’
1 37 |41 |~ #4 = 10-50 ppm
5|15
1° B25 725120 #5 = 10-450 ppm
10 573
16 B17724(20 #6 = >200 ppm at
VR sand zones
17 1.8 _
16 | 14 Red brown Silty CLAY (CL), med. to #7 = 40 ppm
7116 hard, moist, few bands of gray brown
2998} 1518 H- solsiltyclayandsitt _ _____________15.0]
2 22 [14 |~ i ; = 5-
// 208.8 ggzgt bsrggx_t'n Silty CLAY (CL), v 16.0 #8 = 5-25 ppm
g L ,
Boting terminated at 16’ Dry @ compl.
Borehole backfilled
to ground surface
with bentonite slurry
CME 45 track
mounted drill rig,
using 3" split spoons




ﬂ"

Test Boring/
Monitoring Well
Construction
Log

DATE STARTED 12/11/89 PROJECT NO. _P834109
DATE FINISHED 12/11/89 WELL/BORING No. __B-B-7
COORDINATES LOGGED BY K. Connare

N 11263.00 E 10270.00 INSPECTED BY __ K. Connare
GROUND SURFACE ELEV. 311.8 ft APPROVED BY N. Bond

SHEET _1 or_1

DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A _ crient KC Corps of Engineers
HAMMER WT. 300 1b ELEVATION BOTTOM OF HOLE _299.8 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED ___N/A  DpriLING co. __Empire Soils
NO.SOILSAMPLES _____6  WELLMAT'L/DIA. (in) __N/A _  DRILLER A. Koske
TOTAL OVERBURDEN 12 ft CASING STICK UP (ft) __N/A  TOTAL DEPTH 12.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction .| Elev. [Depth T;'pe Blows |Rec.
<1311.3 314 Black SILT (ML), roots, moist 0.5 [OVA RDGS:
i1 2.0 | (Topsoil)
6 (9 Orange brown SILT (ML), moist #1 = 0 ppm
10 [ 16 Brown to orange brown Silty CLAY
19 2.0 | (ML) lens from 1.7 to 2.0°, becoming
307.8 2219 Clayey SILT below 2° 4.0 #2 =0 ppm
i e R 49
543 2.0 Brown to tan Clayey SILT/Silty CLAY
15118 |77 | (ML-CL), some gravel to 1", some #3 =0 ppm
T30 green-gray fine sand patches to 1", _
(1 305.0 4 16 | few gray partings, some roots, moist 6.8
i K3 I 7 il #4 = 1-10 ppm
S Brown Sandy SILT (ML), some gravel
SH 316 to 1", moist, loose
430271 15 g g LS b m e _9.1} £5 = 0.5-0.75
[ [13018] | Brown Clayey SILT/Silty CLAY 10,0 |*> = 927072 ppm
% 2 |2 (ML), little gravel, moist '
/ 16 B5T520| oo oo 46 = 0
1 299.8 Brown-gray CLAY (CL), some brown |20 =V ppm
) Dry @ compl.

\streaks, some gray partings, moist, soft[ ]

Boring terminated at 12’

Borehole backfiiled
to ground surface
with bentonite slurry

CME 45 track
mounted drill rig,
using 3" split spoons




Test Boring/ DATE STARTED 12/14/89 PROJECT NO. _P834109
est boring DATE FINISHED 12/15/89 WELL/BORING No. __B-B-9
Monitoring Well |coorpinaTEs LOGGED BY K. Connare
Construction N 10985.00 E . 10390.50 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 315.2 ft APPROVED BY N. Bond
—— kel SHEET_1 of _1_
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK N/A cLIENT KC Corps of Engineers
HAMMER WT. __3001Ib _ ELEVATION BOTTOM OF HOLE _295.2 ft _ sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED _N/A __ priuLiNg co. _ Empire Soils
NO. SOIL SAMPLES 10 WELL MAT'L/DIA. (in) _ N/A  DRILLER A. Koske
TOTAL OVERBURDEN 20 ft CASING STICK UP (ft) — N/A  TOTAL DEPTH 20.0 ft
Well Strat Scale Sample
Moo CLASSIFICATION REMARKS
Construction [Sym.| Elev. [Depth Type Blows |Rec.
',:, Road gravel OVA RDGS:
=337 1 o0f( _ 15|41 = N/A
] 3129 ] 7 7 1" layer of black SILT on top of gray 23] Auiered tl;rough
55 12 B 2.0 |Silty fine SAND, moist ¢ .|road grave
e g O VB |\ ™ ______1 f #2 = 0.5-1.0 ppm
515 Brown Clave-- SILT (ML), some
54 3 2.0 gravel, some red and orange-brown
9 |11 |~ |streaks, moist, subvertical gray = 3.5-8 ppm
7 partings .
308.7) 35|36 Same with some gray patches, gravel —8:3 ]
14 47 154 2.0 yto 1 1/2", black and gray cinders at 4 | #4 = 7-12 ppm
to 4.3’ )
14 |30 o
S; 15 38146 2.0 | Brown fine Sandy SILT (ML), some #5 = >1000 ppm
10 gravel to 2", little red and orange
304.4 ] 15113 20 patches 10.8 |
1311717 Brown Clayey SILT (ML), some gravel #6 = 35 ppm
17 120 to 1 1/2", moist
17 B3118%0 47 = 30 ppm
14114
154 8 1.0 .
919 Increase in clay content to Clayey #8 = 220 ppm
5 SILT/Silty CLAY (ML-CL), moist,
9 7120 20 silt seam from 17.8 to 18.0°
2972, 28 [ 19 _"__--_"—_""_"“"-_1_8-9“#9=4-6ppm
% . 112 Gray CLAY (CL), some brown
41 2.0 | streaks, soft, some gravel to 1 1/2" _
% 2952 5, 3 20,0 |#10 = 1.0 ppm
Boring terminated at 20’
Water with
iridescent sheen in
hole and on augers
Borehole backfilled
to ground surface
with bentonite
slurry, toppped with
concrete
CME 45 track
mounted drill rig,
using 3" split spoons




to 2", moist, soft

Boring terminated at 14’

Test Bori DATE STARTED 12/12/89 PROJECT NO. _P834109
e? .orlng/ DATE FINISHED 12/12/89 WELL/BORING No. MW-B-89
Momtormg Well |coorpiNaTES LOGGED BY K. Connare
Construction N 11271.83 E 10266.25 INSPECTED BY K. Connare
Log GROUND SURFACE ELEV. 312.0 ft APPROVED BY N. Bond
SHEET_1_of_1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK N/A cLIENT KC Corps of Engineers
HAMMER WT. 300 Ib ELEVATION BOTTOM OF HOLE _ 298.0 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED N/A DRILLING co. _ Empire Soils
NO. SOIL SAMPLES 7 WELL MAT'L/DIA. (in) __SS/2" _ DRILLER A. Koske
TOTAL OVERBURDEN 14 ft CASING STICK UP (ft) 230  TOTAL DEPTH 14.0 ft
Well Strat Scale Sample
G CLASSIFICATION REMARKS
Construction [Sym.|{ Elev. {Depth T;'pe Blows |Rec.
= ]2 Dark brown SILT (ML), roots OVA RDGS:
= 11 1.8 | (TOPSOIL) 1.3
= 213 Tan fine SAND with black spees ~~~ ~—1g|#! =0 ppm
= 3 | 3 tmoist loose 1.3 to 1.8’ ]
= {2 5 20| e e e e eeeee i
07.9 11 Brown Clayey SILT (ML), some al #2 = 0 ppm
Bt 307.9_ 9 111 -gravel, some red, tan and gray —
3 . 307.1 543 | g Lpatches, firm, moist 4.9
X 131161} _________________________fl #3 = 0-1.0 ppm
e TR \Tan to brown fine Silty SAND (SP) |
= . 2041to49’ moist .
= ] 29 (33 | |\ e e #4 = 1-4 ppm
o R Brown Clayey SILT (ML), some gravel
= p s 519 50 up to 2 1/2", moist
= . T2 1161 < Increase in clay to Clayey SILT/Silty #5 = 1-2.
= ol B CLAY (ML-CL), becoming 3= 1-2.> ppm
= 301.0 4 {13 gray-brown 11.0
= ] 16 . 2.0: ————————————————————————— —= _
SRR TN Er ey 10 118 | ™" Tan fine Silty SAND (SP) 11 to 11.3*  Tf=|#6 = 1-1.5 ppm
7/ ] 519 R
17 1] [
/% 298.0 111 Gray-brown CLAY (CL), some gravel |, |#7 = 0.5-0.75 ppm

Dry @ compl.

CME 45 track
mounted drill rig,
using 3" split spoons

Well const:
5’ No. 6 Slot SS
Screen
10’ SS Riser
No. 1 Sandpack

3/8" Bent. Pellet
Seal




T Bori - |DATE STARTED 12/1/89 PROJECT NO. _P834109
e?t _or ing/ DATE FINISHED 12/1/89 WELL/BORING No. ___B-1
Monltormg Well |coorpinaTEs LOGGED BY C. Baker
\ Construction N 11072.00 E 10659.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 315.4 ft APPROVED BY N. Bond
| SHEET 1 of 1
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  cuENT KC Corps of Engineers
HAMMER WT. __ 300lb _ ELEVATION BOTTOM OF HOLE _297.4 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A __ DRILLING co. __Empire Soils
NO.SOILSAMPLES __ 9 WELL MAT'L/DIA. (in) __N/A_ DRILLER L. Schroeder
TOTAL OVERBURDEN 18 ft CASING STICK UP (ft) N/A  TOTAL DEPTH 18.0 ft
Weil Strat Scale Sample
. o CLASSIFICATION REMARKS
Construction {Sym.| Elev. |Depth Ti'pe Blows |Rec.
=] 317 Brown Siity CLAY (CL), some sand OVA RDGS:
= I 1.0jand gravel (FILL) _
r'—_,-__‘ 3134 od B I 2.0 #] = 0-3 ppm
5 :
i) 2.0 | Red brown Silty CLAY (CL), trace to
9 |11 some sand and gravel, few silt lenses, #2 =3 ppm
W moist to v. moist, med. hard
593 14 120 2.0 As above, becoming moist and v. hard #3 = 9-10 ppm
30 124 Red brown Silty CLAY and Clayey
14 B3 737120|SILT (CL-ML) banded in 6" layers, #4 = 20-25 ppm
some sand and gravel, moist, med. to
6 hard
{15 vl 2.0 [Red brown Silty CLAY (CL), trace to #5 = 15-20 ppm
10 some sand and gravel, moist, med. to
J 10 hard
6 5113 2.0 | Increase in clay content 46 = 0.5-1 ppm
% 30 | 30 Red brown SILT (ML), trace clay,
17 B %1350 2.0 | some sand and gravel, sl. moist, hard 7 610
301.4 14,0 |%/ = 0-1% ppm
) 3 I S -~ I R N R 4.9
// 15- 8 616 0.0 Gray brown CLAY (CL), trace sand
/ 10 | 7" |and gravel, few red brown silt bands #8 = Not recorded
% 18 | 56
49 2.0
/% 297.4] 24 120 13,0 |#° = 1 pPm
Boring terminated atl8’ Dry @ compl.
Borehole grouted to
ground surface with
bentonite slurry
Acker AD-2 driil
rig, using 3" slpit
spoons




Test Boring/ DATE STARTED 12/1/89 PROJECT NO. _P834109
est boring DATE FINISHED 12/1/89 WELL/BORING No. ___B-2
Monitoring Well |coorpivaTes LOGGED BY C. Baker
Construction N 11111.00 E 10558.50 INSPECTED BY C. Bakgr
‘ Log GROUND SURFACE ELEV. 314.3 ft APPROVED BY N. Bond
. SHEET_1 _of _1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK __N/A  crLenT KC Corps of Engineers
HAMMER WT. __3001b __ ELEVATION BoTTOM OF HOLE _300.3 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ DpriLuiNg co. __Empire Soils
NO. SOIL SAMPLES 7 WELL MAT'L/DIA. (in) _ N/A _ DRILLER L. Schroeder
TOTAL OVERBURDEN 14 ft CASING STICK UP (ft) __N/A  TOTAL DEPTH 14.0 ft
Well Strat Scale Sample
NG CLASSIFICATION REMARKS
Construction {Sym.| Elev. |Depth 'I‘;'pe Blows |Rec.
'.—_"—_J 3 2 (3 Brown SILT (ML), some clay OVA RDGS:
~=7]313.3 11 3 _1.0)
3 ERE Red brown Silty CLAY (CL), trace #1 = 0 ppm
8 (27 sand and gravel, moist
2 K 1.5 | Becoming sl. moist, v. hard, some silt
5 30 156 bands from 2 to 3’ #2 = 0 ppm
e 42 1 40
593 B30 Becoming v. hard, black staining at #3 = .5-1.5 ppm
50156 horizontal partings
14 52 | 31 Red brown Silty CLAY (CL), trace #4 = |-2 ppm
sand and gravel, sl. moist
11|20
19 B9 127 As above, increase in gravel content, #5 = 0 ppm
10 moist
J 119
6 27 119 #6 = 0-1.5 ppm
301.8 14 | 13 | Red brown SILT, hard, sl moist 12 to 12.5
7 17 B2 125 ' 7=N d
t =
% 300.3 ] 14.0 # ot recorded

and gravel, v. moist, med.

\Gray brown CLAY (CL), some sand

Dry @ compl.

Boring terminated at 14’

Borehole grouted to
ground surface with
bentonite grout

Acker AD-2 drill
rig, using 3" split
spoons




12/1/89

_P834109

Test Bori / DATE STARTED PROJECT NO.
est Boring DATE FINISHED 12/1/89 WELL/BORING NO. B-3
Monitoring Well |coorpinaTes LOGGED BY C. Baker
Construction N 11080.50 E 10456.00 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 315.3 ft APPROVED BY N. Bond
SHEET 1 of 1
DRILLING METHOD _4 1/4" HSA = ELEVATION TOP OF ROCK _ N/A  crLiENT KC Corps of Engineers
HAMMER WT. __3001b___ ELEVATION BOTTOM OF HOLE _ 299.3 ft  gsiTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ DpriLLING co. __Empire Soils
NO. SOIL SAMPLES 8 WELL MAT’L/DIA. (in) __N/A  DRILLER L. Schroeder
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) _ N/A  TOTAL DEPTH 16.0 ft
Well Strat Séale Sample
No CLASSIFICATION REMARKS
Construction (Sym.| Elev. [Depth, 'I‘;'pe Blows |Rec.
=] 314 Brown Silty CLAY (CL), some gravel, OVYA RDGS:
= 11 570 1.0 | mixed black and brown material 0
=] (possible burned debris) #1 =0 ppm
s 312.9_ 7 2 R 2.4
i) 1.5 | Brown to red brown Clayey SILT/Silty
717 CLAY (CL), moist #2 = 0 ppm
9 {10 .
54 3 2.0 Brown Silty CLAY (CL), trace to
11 | 15 {77 |some sand and gravel, moist, med., #3 = 0 ppm
few It. brown silt bands
13 128
14 24 | 22 1.3 As above, becoming hard below 6’ #4 = 1-1.5 ppm
8 |16
1° B2z 2r]!?® #5 = 2-4.5 ppm
10 1038
{6 2.0 | Brown Silty CLAY (CL), trace to
16 |21 some sand and gravel, v. moist, med. #6 = 1.5 ppm
51 |27 to hard
{7 2.0
301.3 25123 L 14.0 #7 = 1.5 ppm
7 N I S ]
/ 15 8 > 2.0 Interbedded gray brown CLAY (CL)
// 299.3 5 |13 |7 {and brown SILT (ML), trace clay, 16.0 #8 = 3-4 ppm
24 <773 | sand and gravel, v. moist, med. hard :
\ ’ Dry @ compl.

Boring terminated at 16’

Borehole grouted to
ground surface with
bentonite slurry

Acker AD-2 drill
rig, using 3" split
spoons




Test Boring/ DATE STARTED 12/2/89 PROJECT NO. _P834109
est boring DATE FINISHED 12/2/89 WELL/BORING No. __B-4
Monitoring Well |coorpinaTEes LOGGED BY C. Baker
Construction N 11025.50 E 10509.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 314.5 ft APPROVED BY N. Bond
SHEET_1_of _1
DRILLING METHOD _4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  crLient KC Corps of Engineers
HAMMER WT. —_3001tb __ ELEVATION BOTTOM OF HOLE _298.5 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A _ DriLLING co. _Empire Soils
NO. SOIL SAMPLES 8 WELL MAT'L/DIA. (in) __N/A _ DRILLER L. Schroeder
TOTAL OVERBURDEN 16 ft CASING STICK UP (ft) __N/A _ TOTALDEPTH 16.0 ft
Well Strat Scale Sample
G CLASSIFICATION REMARKS
Construction (Sym.| Elev. |Depth Ti{pe Blows |Rec.
10 | 14 Brown and red brown CLAY (CL) OVA RDGS:
{1 B 0.3 [ with mixed black material, moist _
oot 312.5 E; i e I __—2_-_0_#1 " 0.5 ppm
] 1020 Light b Sandy CLAY (CL), sl
i ight brown dandy > SL
2 BT 15110 moist #2 = 0.5 ppm
27 130
513 B337201%0 #3 = Not recorded
43 | 56
14 820 rer] %2 ) #4 = | ppm
Red brown Silty CLAY (CL), some
12 119 sand and gravel, sl. moist, hard
13 §21730(20 #5 = 0.5-1.5 ppm
10 1521
16 35133 2.0 | As above, few gray mottles 46 = 0.5-1.5 ppm
J 16 |24
301.0 [N sranciCad 13.5|%7 = 0.5-1 ppm
? 6
% 154 8 1.9 Brown to gray brown Silty CLAY
6 | 6 | "7 |(CL), trace to some sand and gravel, #8 = 0 ppm
% 298.5 ] moist, med. hard 16.0
\ Dry @ compl.

Boring terminated at 16’

Borehole grouted to
ground surface with
bentonite slurry

Acker AD-2 drill
rig, using 3" split
spoons




Test Bori | / DATE STARTED 12/2/89 PROJECT NO. _P834109
est boring DATE FINISHED 12/2/89 WELL/BORING NO. ___B=5
Monitoring Well |coorpivates LOGGED BY C. Baker
Construction N 11165.00 E 10712.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 314.2 ft APPROVED BY N. Bond
SHEET 1 of 1
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK __N/A  crLENT KC Corps of Engineers
HAMMER WT. 300 1b ELEVATION BOTTOM OF HOLE __300.2 ft  siTE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED __N/A  priLiNg co. __Empire Seils
NO. SOIL SAMPLES 7 WELL MAT'L/DIA. (in) __N/A __ DRILLER L. Schroeder
TOTAL OVERBURDEN" 14 ft CASING STICK UP (ft) __N/A _ TOTAL DEPTH 14.0 ft
Well Strat Scale Sample
No CLASSIFICATION REMARKS
Construction [Sym.| Elev. |Depth T;'pe Blows |[Rec.
314 Brown Silty CLAY to I’ OVA RDGS:
11 B=s103] #1 =05
Light brown SILT (ML), some sand = V.> ppm
30 | 31 and gravel, dry
12 B3g (3010 #2 = 3.5 ppm
11130 Red brown Silty CLAY (CL), some
54 3 2.0 sand and gravel, sl. moist, v. hard
26 120 |™ #3 = <] ppm
47 | 36
14 44 130 2.0 As above, few gray mottles, some iron #4 = 0 ppm
; staining along fractures
8§ |10
135 2.0
12 14 45 =
e I N M el _100]®> = 0 ppm
% 916 Gray brown Silty CLAY (CL), v.
/ 16 5170 0.3 | moist, med. #6 = 0 ppm
% 513
1 47 2.0
//// 300.2| 78 140 |*7 =0 ppm
Dry @ compl.

Boring terminated at 14’

Borehole grouted to
ground surface with
bentonite slurry

Acker AD-2 drill
rig, using 3" split

‘| spoons




Test Boring/ DATE STARTED 12/4/89 PROJECT NO _P834109
est boring DATE FINISHED 12/4/89 WELL/BORING No. _SB-3-89
Monitoring Well |coorpinates LOGGED BY C. Baker
Construction N 10999.00 E 10091.50 INSPECTED BY C. Baker
Log GROUND SURFACE ELEV. 318.0 ft APPROVED BY N. Bond
SHEET .1 ot_1
DRILLING METHOD 4 1/4" HSA  ELEVATION TOP OF ROCK _ N/A_ crLiENT KC Corps of Engineers
HAMMER WT. __3001b___ ELEVATION BOTTOM OF HOLE _296.0 ft  sITE LOOW
HAMMER DROP 30 in TOTAL ROCK DRILLED _ N/A___ priLiNg co. __Empire Soils -
NO. SOIL SAMPLES 11 WELL MAT'L/DIA. (in) __ N/A __ DRILLER L. Schroeder
TOTAL OVERBURDEN 22 ft CASING STICK UP (ft) —N/A___ TOTAL DEPTH 22.0 ft
Weil Strat Scale Sample
NG CLASSIFICATION REMARKS
Construction [Sym.| Elev. [Depth T;'pe Blows |Rec.
10| 5 Brown Silty CLAY (CL) OVA RDGS:
11 1.0
#1 =
316.0 SUq UL 20 |*1=0ppm
i 2320 T
2 2.0 {Brown fine SAND and SILT (SP), few
T 22 127 gray zones, sl. moist, v. fine #2 = 2-8 ppm
15778 laminations '
543 26 | 37 2.0 #3 = 2.5-3.5 ppm
25 140 ‘
14 40 | 50 1.8 Ag above, becoming moist #4 = 1.5-3.5 ppm
30 113
13 1.8 | As above, becoming wet
16 ’ 8 #5 = 0.5-1
10 30 Alternating brown and gray brown : 0.5-1 ppm
13 {15 SILT and CLAY (ML-CL), wet
307.0 11.0
e 1 6 14 12 e I et - #6 = -2 m
; Gray fine SAND and SILT (SP), few = 1-<pp
100 [ re gray clay bands up to 1" thick, v.
17 0.2 | moist
: _ #7 = 0.5 ppm
YREV) Interbedded gray brown SAND and
154 8 { g |SILT (SP)
26 |23 | #8 = 0.5 ppm
53 Brown gray GRAVEL (GP),
9 30 0.5 subrounded to angular, trace clay,
il 7 | some sand layers #9 =
30°-°¥ 80 jret) ™ Some sand a Y_ ________________ 180 9 = <0.5 ppm
22 |32 Gray brown SILT (ML), trace gravel,
110 E-75Trer] 12 | saturated #10 = <0.5 ppm
20
: 4
2970) | B . 210,
. 429.0 12119 Gray brown Silty CLAY (CL), some 55 q |#11 = <0-5 ppm
: T sand and gravel
Boring terminated at 22’ Water level at 17.5
after drilling
Borehole grouted to
ground surface with
bentonite slurry
JCME 45 track
mounted drill rig,
using 3" split spoons




- - P8341.09
Test Pit Report sos . P834L.09
pir . TPCL
sHeeT. ..I. . oF .. .1 .
cLignT. . Kansas City Corps of Engineers
PROJECT. . LOOW RI/FS Add'l rield Investigations g pg LOOW - Acid Area
LOCATION: LATITUOE 7. 20" W of Manhole = nepaRTURE ... ............ .. ... ...,
CONTRACTOR. . Synergist . . . . . . . .. ... . ... . sTaRTED 1500 19 12 = 89
John Deere 790 67 ‘3 89
METHOD OF ExcavaTiON,. . .WCHR DUeere /JuU . ... ... . FINISHED 1700 | 19 . . 12 .89
WEATHER. . Overcast & Cold .~ . .. . TEMPERATURE . . T15°F .
ELEVATIONS: DATUM ... .SCR . . . .. .. .. BOTTOM OF PIT. . o oo
GROUND SURFacg . . 321 £t MsL = WATER LEVEL. .None .
ROCK SURFACE . .. N/A ................................................
at LeneTH . ... 18 FE SWIDTH .. ... 6 £t .. .opeptw .. T2 ft .
SAMPLE
COLOR, CONSISTENCY / DENSITY, TEXTURE, .
DEPTH SOIL TYPE DESCRIPTION gm“cfg%"ﬁgu?'i“ms‘“'- TR qu
LAST . , DILATENCY, ey
(ft) "GRAIZ S..° SOMPOSITION PE | No. | ) | ()
0-1 PT Frozen topsoil, leaves, roots, etc.
1-3 ML-CL Dark brown SILT and CLAY trace
gravel, moist
3-9 ML Light Brown Tan Sandy Silt, little
gravel, moist
Test pit excavated N-S on Geo-
physics Line #1
Concrete encased pipeline en-
countered at ~16' S at depth of
~7' bgs. Pipeline measures”™2'
wide X~4' deep unable to open.
PKSAMPLING METHQOO SHIPPING CONTAINER
8=THIN WALL TUBE g—;&u i—mgn Su UNCONFINED COMPRESSIVE STRENGTH
@ - SHOVEL - - IN kq/cm 2 MEASURED WITH POCKET PENETRCMETER
M =CARVED BLacx § ZAANVRE  YoARENIE
INSPECTOR _ Kevin Connare _ _ _ _ _ ___ APPROVED _ _ _ _ _ _ _ _ _ __ e
LOGBED o e e e e e e - cate _ 12/19/89 _ _ _ _ _ _ _ __ _

FORM 319 A



—

HGdE

Test Pit Report Jos . . P8341.09 .. .

Kansas City Corps of Engineers

CLIENT . . . . e e T e e e e e e e e e
PROJECT. .LOOW RI/ES . Add'l Field Investigations.  s;tg. LOOW - Acid Area
LocaTion:LaTiTupe . .90 West of Manhole  pepamrture ... ..... .. ....... S
CONTRACTOR. . . .S?”?e.r.g.;?;.’ .]Ijn.c.'. Cagg startep 1240 419 . :3“ 8
i aar
METHOD OF EXCAVATION. . ~ . b D88Te 18 ... .. FinisHED. 1030, . %0 . 1T &
weaTHeR. . 12/19 Overcast + Lt. Snow 12/20 Clear  rgypemarurg . 19°720°F
ELEVATIONS : DATUM . .S.C.A.3.2.1 .............. BOTTOM OF FIT. .. oo
GROUND SURFACE . . MM WATER LEVEL. ... o0 . .. ...
ROCK SURFACE . . . . i i i it e e e e e e e e e e e e e e e e e e e e e e
pT LENGTH. . 35 ft (B-W)  .wiprw ... 0. fC . coeptn .. L1.5fe
COLOR, CONSISTENGY / DENSITY, TEXTURE, SAMPLE
DEPT"H SOIL TYPE DESCRIPTION muc_{ggv"%;‘rﬁ;s' GARAIN wE, *TY TR qu
o) " GRAIN snn'e? c%:isg's"mﬁc*' PE | Na. {mm) | (m)
0.0 OL Moist (frozen) brown organic SILT,
trace gravel, trace cobble (topsoil
2.5 FILL Slag and gravel (Fill), layer ~4 ind
thick
2.8 | ML/CL Moist dark brown SILT and CLAY,
trace gravel, slightly plastic
5.0 ML Moist pale brown (F) sandy SILT,
little CLAY, massive, homogeneous
structure _
9.0 | CL/CH Moist reddish gray Silty CLAY, trace
icobble, stiff, plastic
11.5 Fxcavation completed

NOTE: Concrete encased sewer line

present at 7 ft to 10 ft BGS,

barallel to center of test pit (E-W)

PiSAMPLING METHNOD

SHIPPING CONTAINER

8 =THIN WALL TUBSE g—;}j"u i-:‘.gilg“ du UNCONFINED COMPRESSIVE STRENGTH .

@ -~ SNOVEL : - IN Rq/cm 2 MEASURED WITH POCXET PENETROMETER
H=CARVED LOcX § RN YIAReSNAT

iNsPecTOR _ _J.R. Stachowski _ _ _ __ __ ‘ APPROVED _ _ _ _ _ o e
T care _ _ _ 12/20/89 _ _ _ _ _ __ _

FORM 319 A




- . P8341.09

Test Pit Report jas L CUTIUT L
pit TIP3 ... L.
sHeeT. ... L . oF .. .1 .

LOOW RI/FS 'Add'l Field Investigations LODOW = ‘Acid Area
PROJEC T . . . .t e e e e e e e e e e T e
LOCATION:LATITUDE . . . . . . & . . i e et e e e e e vt DEPARTURE . . . . . . . e e e e
CONTRACTOR. .Synergist, Inc. . _............... sTapTgp 0930 20 12 89
\2 -2
METHOD OF EXCAVATION. . & o o v v e et e e et e e e et s FinisHeD 0945 . | oA -
weaTher. Overcast and Cold . . . . .. Temperature . 15° .
ELEVATIONS: DATUM . SCA ................. BOTTOM OF PIT. . . . . . o et e e e
~ 321 ft NSL None
GROUND SURFACE . . . . . . . . . . . . v i WATER LEVEL. . . . . . . . . . .. .
Rock sURFace . .. . NJA
arLeneth, 10 £E (WIDTH . . ... 4°ft o oeerw ... FE
SAMPLE
COLCOR, CONSISTENCY / DENSITY, TEXTURE,
??Z;H SOIL TYPE DESCRIPTION mg'ggugiiwz' -)(TY T qu
" GRAIN SHAPE, COMPOSITION PE | Mo {mm) | (m)
0-.5 PT Frozen topsoil, leaves, twigs, etc.
.5-3 CL Dark brown Silty CLAY, moist, some
gravel
3-7 ML Light brown - tan Sandy SILT, moist
NOTE: Excavated TP-3 east-west
~ 10" west of manhole to see if
pipeline encased along entire length.
Encountered encased pipeline -
backfilled test pit.
HSAMPLING METHOO SHIPPING CONTAINER ]
8 =THIN WALL TUBE g-]’nunlt i—mgﬂ 4 UNCONFINED COMPRESSIVE STRENGTH
@ = SHNOVEL - - IN Eq/cm 2 MEASURED WITH PQCKET PENETROMETER
M-CAAVED 8Locx RoAATAR YRR
iNsPecTOR _ _ K.M. Connare _ _ _ _ _ ___ APPROVED _ _ _ _ o o o o o e e
LOGBED . e e e e e — cate _ _ _12/20/89_ _ _ _ _ _ __ _

FORM 3I1S A



P8341.0%9

proJeCT. . LOOW RI/FS Add'l Field Investigations site. LOOW - Acid Area = |

LOCATION: LATITUDE . .5 . N 2T 7anmhote DEPARTURE . . .+ ottt e ome e e e e
Synergist, Inc. 1100 "~ 20 12 89
CONTRACTOR. .7 . . o v i STARTED .. .~ .. [
METHOD OF EXCAVATION. . John Deere 790 . .. . . ... ..... FINISHED.IHS. A TT 1
weaTHER. . Overcast and Cold . . . . . TEMPERATURE . . . 12 F . ..
ELEVATIONS : DATUM . 'S'QA'3'2'1'E' SisL BOTTOM OFRIT. ...
GROUND SURFACE . "'V'N'/A' e MSL oo WATER LEVEL. ... 00S. ... . ...
ROGK SURFACE -« « « v s e oo e e e e e e e e e e e e e e e s s
PIT LENGTH. . ... ..2.Et .. . SWIDTH .. ... 4 ft L. coepTH ... & ft .
: SAMPLE
GOLOR, CONSISTENCY / DENSITY, TEXTLRE,
DEPTH | soiL TYPE DESCRIPTION STciing. uasTure Sri S22, re —————
(ft) : " GRAIN SMAPE, COMPOSITION PE | N (mm) | (m}
0-.5 PT Frozen Topsoil, leaves, twigs, roots,
moist ‘
.5-4 CL Dark brown Silty CLAY, moist

INOTE: Excavated test pit to expose

morth trending pipeline. Encounterdd

concrete encased 10" vitreous clay

pipeline. Opened with backhoe.

Pipeline dry and empty, not sampledl

|

MPLING METHOO SHIPPING CONTAINER
8 -THIN WALL TUBE g -;&u ;Sr—mc 3A8 44 UNCONFINED COMPRESSIVE STRENGTH
@ ~SHOVEL - - can 2
R CARVED SLOCK Q ~GLISIJUAR | ~WOODEN BOX I8 ¥q/cm 2 MEASURED WiTH POCXET PENETROMETER
R =CLOTR 28 _LoOISQARDER
INsPecTor _ M. Connare = APPROVED _ _ _ _ R
LOBBED - - e — e e — = — CATE 12/20/89

FORM 3iS A



ATTACHMENT C

FIELD SAMPLING REPORT

LOOW -~ RI/FS
ADDITIONAL FIELD INVESTIGATIONS

NOVEMBER 16, 1989 -- JANUARY 4, 1990



TABLE I

ACRES INTERNATIONAL CORPORATION

SAMPLE COLLECTION DATA

Project KC-COE LOOW
Project No. P8341.09
Sample I.D. SS-89-1S (Sediment) and SS-89-1W (Surface Water)
Date/Time 11/16/89 - 1430
Samplers K. Connare and C. Baker
Location Area A drainage ditch - upgradient, 20’ west of weir
Weather Conditions Overcast and 40°F.

Sampling Conditions Heavy flow, weir opened within past 2 hrs.

Sample collected from area free of gravél associated with weir.

Sample Mesurements

pH 7.60 S.U.
T 6°C’
Conductivity 857 «. S
Other Sl. Turbid
Other

Sample Containers/Lab  Recra

1 1. Amber 3

500 ml. Plastic 1

40 ml. VOA 2

8 oz. Glass 1

4 oz. Glass 2

Other Analyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals
Other

bther

Comments




Sample I.D.

Page 2 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION

SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. P8341.09

SS-89-2S (Sediment) and SS-89-2W (Surface Water)

Date/Time 11/16/89 - 1310

Samplers K. Connare and C. Baker

Location Approximately 200’ downgstream of S§-89-1
Weather Conditions Overcast and 40°F

Sampling Co

nditions Heavy flow, weir opened within past 2 hrs.

Sample Mesu

pH
T

rements

7.53 S.U.

8°c

Conductivity 827 .8

Other

Other

Sample Cont

1 1. Amber

500 ml. Plastic

40 ml. VOA
8 oz. Glass
4 oz. Glass

Other Ana

Sl. Turbid
ainers/Lab Recra ' MRD Lab
8 3
2 1
4 2
2 1
4 2

lyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals

Other

Other

Comments

Internal duplicate collected for Recra (SS5-S-DUP and SS-W-DUP)

sent blind.

External duplicate collected for MRD Lab (SS-S-DUP and

SS-W-DUP) .




Page 3 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION

SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. P8341.09

Sample I.D. 55-89-3S (Sediment) and SS-89-3W (Surface Water)

Date/Time 11/16/89 -~ 1520

Samplers K. Connare and C. Baker

Location Area B drainage ditch about 50‘ north of H Street
Weather Conditions Overcast and 40°F

Sampling Conditions Samples collected at first area with standing water -

drainage ditch pourly defined in this area. No culvert from H Street

found.

Sample Mesurements

pH 7.11 S.U.

T 6°C

Conductivity 515 «S

Other Sl. Turbid

Other

Sample Containers/Lab Recra

1 1. Amber 4

500 ml. Plastic 1

40 ml. voA 2

8 o0z. Glass 1

4 oz. Glass 2

Other Analyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals
Other '

Other

Comments Area has very little water. Surface water sample from pond

collected directly east of this site.




Page 4 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION
SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. pP8341.09

Sample I.D. SS-89-4S (Sediment) and SS-89-4W (Surface Water)
Date/Time 11/16/89 - 1400 '

Samplers K. Connare and C. Baker
Location Area B drainage ditch about 25’ south of confluence
Weather Conditions Overcast and 40°F

Sampling Conditions Ditch about 2’ wide, water 4" deep with little flow.

Sample Mesurements

pH 7.07 s.U.

T 8°c
Conductivity 584 4 S

Other Sl. Turbid
Other

Sample Containers/Lab Recra
1 1. Amber 4
500 ml. Plastic 1
40 ml. VoA 2

8 oz. Glass 3

4 oz. Glass 6
Other Analyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals
Other '

Other

Comments Triplicate sediment sample collected for MS/MD analyses.




Page S of 9
TABLE I

‘ACRES INTERNATIONAL CORPORATION
SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. . P8341.09%

Sample I.D. S8-89-5S (Sediment) and SS-89-5W (Surface Water)

Date/Time 11/16/89 - 1310

Samplers K. Connare and C. Baker

Location About 100’ downstream of confluence of Area A and B ditches. '
Weather Conditions Overcast and 40°F

Sampling Conditions Ditch flowing due to recent rains and weir recently

opened.

Sample Mesurements

pH 7.66 S.U.
T 8°c
Conductivity 811 S

Other Sl. Cloudy

Other

Sample Containers/Lab Recra
1 1. Amber 12
500 ml. Plastic 3
40 ml. VoA 6

8 oz. Glass 1

4 oz. Glass 2

Other Analyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals

Other

Other

Comments Triplicate surface water collected for MS/MSD analyses.

Rinse blank collected prior to sampling this point.




Page 6 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION

SAMPLE COLLECTION DATA

Project KC~-COE LOOW
Project No. P8341.09
Sample I.D. SW-89-1
Date/Time 11/16/89 - 1545
Samplers K. Connare and C. Baker
Location Area B pond - west side - near SS5-89-3 location
Weather Conditions Overcast and 40°F

Sampling Conditions Sample collected in about 6" of water.

Sample Mesurements

pH 7.78 S.U.
T 4°C
Conductivity 958 «. S

Other

Other

Sample Containers/Lab Recra
1 1. Amber 3
500 ml. Plastic 1
40 ml. VOA 2

8 oz. Glass

4 oz. Glass

Other Analyses: Vol., Semi-Vol., Pest/PCBs, and 17 metals.

Other

Other

Comments




Page 7 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION
SAMPLE COLLECTION DATA

Project KC-COE Loow

Project No. P8341.09

Sample I.D. TNT-1-89W (Waste line) and TNT-1-89S5 (Underlying Soil)
Date/Time 12/20/89 - 1610

Samplers Paul Zelenski (Synergist)

Location West Catch Box Lateral 10" Clay Pipeline (TP-5) N9978.0 E8876.00

Weather Conditions Overcast and 15°F

Sampling Conditions Concrete encased pipeline opened with backhoe.

About 30 gal. water came out of pipe. Sample appears as brown-tan

sediment.

Sample Mesurements TNT-1-89W TNT-1-898

pPH
T

Conductivity

Other TNT Screen* purple clear

Other

Sample Containers/Lab _ MRD Lab

1 1. Amber

500 ml. Plastic

40 ml. VOA

8 oz. Glass 2

4 oz. Glass

Other Analyses: USATHAMA explosives

Other

Other

Comments Red to purple color indicates presencé of TNT in sample. One

sample each of pipeline residue and underlying soils sent to MRD Lab for

analyseg. Samples packed with vermiculite in paint cans and chilled.

Sent as flamable-solids by ground freight.




Page 8 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION
SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. P8341.09

Sample I.D. TNT-2-89W (Waste line) and TNT-2-89S (Underlying Soils)

Date/Time 12/21/89 - 1615

Samplers Rick Page (Synergist)

Location Main TNT Waste Pipeline (TP-9) 15" clay pipeline N10133.0 E9192.0

Weather Conditions ' Snow and 15°C

Sampling Conditions _ Concrete encased n»ipeline opened with backhoe. About

. 200 gal. water came out of pipeline. Pipeline residue appears as 1"

black SILT on top of 2" tan Silty CLAY

Sample Mesurements TNT-2-89W TNT-2~-89S

pH
T

Conductivity

Other . TNT Screen* Clear Clear

Other

Sample Containers/Lab MRD Lab

l 1. Amber

500 ml. Plastic

40 ml. VOA

8 oz. Glass 3

4 oz. Glass

Other Analyses: USATHAMA explosives

Other

Other

Comments Red to purple color indicates presence of TNT in sample. One

gample of underlying soil and two samples of waste pipeline residue (one

duplicate) sent to MRD Lab for analyses. Samples packed with vermiculite

in paint cans and chilled. Sent by ground freight as flamable-solids.




Page 9 of 9
TABLE I

ACRES INTERNATIONAL CORPORATION

SAMPLE COLLECTION DATA

Project KC-COE LOOW

Project No. pP8341.09

Sample I.D. ACID-1-89

Date/Time +1/4/90 - 1100

Samplers K. Connare

Location Acid Area Manhole

Weather Conditions Partly Cloudy and 40°F

Sampling Conditions Manhole contains about 3’ so0il. Top mostly leaves

and tw.gs. Collected sample from beneath.

Sample Mesurements

pH

T

Conductivity

Other

Other

Sample Containers/Lab _ Recra metaTRACE

1 1. Amber

500 ml. Plastic

40 ml. VOA

8 oz. Glass ) 1 1

4 oz. Glass

© Other BAnalyses: USATHAMA explosives, sulfates, and nitrates

Other

Other

Comments Samples delivered to Recra. Recra to send one sample jar to

metaTRACE for USATHAMA explosives analyses. Samples collected with

hand auger.




- TABLE II

PROJECT No. _P8341.09

WELL DEVELOPMENT/ | wewL no. =289

KMC/JRS

BB | PurRGING LOG rersouer, _TEE

APPROVED B8Y:

DATEL2/21/8%HEET _1 OF _2

CLIENT Kansas City Corps of Engineers
PROJECT: _Lake Ontario Ordnance Works
SITE Area A
WELL 1D VOL GAL/FT.
TOTAL CASING AND SCREEN LENGTH (FT.) 19' v 0.04
" 0.17
CASING INTERNAL DIAMETER (IN.) 2 g 0.38
WATER LEVEL BELOW TOP OF CASING (FT.)__ 3-27" q" .0.66
5 .04
VOLUME OF WATER IN CASING (GAL.) 2.33 6" 1,50
8" 2.60
PARAMETERS "ACCUMULATED VOLUME PURGED (GALLONS OR WELL VOLUMES)
1989 1990
12/21|12/21(12/28(12/28 ' 1/2
DATE 1115 |1600 |1335 |1350 |1403 |1411 [1420 |1445 {1425 |1440 |1515
PUMPING RATE
(GAL. 7/ MIN.) 5 gpm{5 gpm|5 gpm |5 gpm|{5 gpm{5 gpm [5 gpm |5 gpm|5 gpm [5 gpm |5 gpm
Meter

PH
(STANDARD UNITS) 7.24 |7.36 |7.30 )7.17 (7.23 |7.25 |7.11 {7.25 |7.21 ]7.30 Malfur

CONDUCTIVITY {1173 {1723 {1738 [1312 {1334 | 1326 (1289 [1255 [1492 [1521 "
(U MHOS /CM) :

TEMP 70 70 70 70 80 80 80 80 70 70- 70
(CELSIUS) :
WATER LEVEL |
(FT. BELOW T.O.L)|2-27 | == [3-45 ==
VOLUME . .
(TOTAL GAL.) 1.75 |5.25 |Init.|2.43 |3.69 |4.81 |5.81 {8.8l |Init.|3.0 9.0

. ) ST. .
TURBIDITY Turbid| - N Sl. S1. Ssi. Sl_. S1. Cldy .

Gray (TurbidClear|Cldy |Cldy { Cldy {Cldy |Cldy |to clrClear|Clear

REMARKS: Total of 29.06 gal. removed from well prior to sampling.
Moderate recovery rate. 1l day to static level.




WELL DEVELOPMENT/
KB | PurGING LoG

P8341.09

PROJECT NO.
WELL NO. MW-A-89
PERSONNEL. ___KMC/JRS

INSPECTED BY:

K. Connare

APPROVED BY:

2

DATE2/2L/89gngeT 2 OF _ %2

Kansas City Corps of Engineers

CLIENT
PROJECT: Lake Ontario Ordnance Works
SITE: Area A
WELL ID | VOL GAL/FT.
TOTAL CASING AND SCREEN LENGTH (FT.) 19" N 0.04
* 0.17
CASING INTERNAL DIAMETER (IN.) 2" i 0.38
WATER LEVEL BELOW TOP OF CASING (FT.) 4" _0.66
5 1.04
VOLUME OF WATER IN CASING (GAL.) 6" 150
8" 2.60
PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS OR WELL VOLUMES)
1990
1/3
DATE 1100
PUMPING RATE |
(GAL. / MIN.) gpm
PH
(STANDARD UNITS)| 7 - 4°
CONDUCTIVITY 1304
(LU MHOS /CM)
TEMP .
(CELSIUS) 7
WATER LEVEL 2.51
(FT. BELOW T.O.LM “*
VOLUME
(TOTAL GAL.) 6
TURBIDITY Clear

REMARKS:




PROJECT No. __ F8341.09

WELL DEVELOPMENT / | ety "~
I | PurGING LOG rersowEL

APPROVED BY:

0aTe /3790 sueer 1 o !

CLIENT Kansas City Corps of Engineers

PROJECT: Lake Ontario Ordnance Works

SITE: Area B

WELL ID | VOL GAL/FT.

TOTAL CASING AND SCREEN LENGTH (FT.) __ 2! iy 0.04

2" 0.17
R . 4" [ 1]

CASING INTERNAL DIAMETER (IN.) : 3 0.38

WATER LEVEL BELOW TOP OF CASING (FT.)__2-13 4" _0.66
5 1.04

VOLUME OF WATER IN CASING (GAL.) 9.21 6" .50
8" 2.60

PARAMETERS ACCUMULATED VOLUME PURGED (GALLONS OR WELL VOLUMES)

1990
DATE 1/3
1215

PUMPING RATE

(GAL. / MIN.) > gpm

PH 7.

(STANDARD UNITS) 45

CONDUCTIVITY

(LLMHOS/CM) | 1004

TEMP 70

(CELSIUS)

WATER LEVEL
(FT. BELOW T.O.L)| 5.15

VOLUME

(TOTAL GAL.) 12 dry
S1.

TURBIDITY Cldy -
Turbid

REMARKS: Well pumped dry. One (l) day prior to sampling slow recovery
rate. >1 day to static level.




TABLE III

WELL PURGING INFORMATION

VOLUME OF
WATER BOTTOM STANDING VOLUME
WELL SIZE/TYPE LEVEL OF WELL WATER METHOD OF | EVACUATED RECHARGE
ID DATE TIME | OF CASING (FT.)* (FT.)* (GAL.) EVACUATION | (GAL.) RATE +
MW-A-89 1/3/90 1100 2" SS 2.51 19.0 2.64 Suction Lify 6 gal. "3
MW-B-1S 1/3/90 1205 4" PVC 5.15 19.1 9.07 Suction Lift 12 gal. 4

> bW N R+

Recharge Rate Determined by the Following Criteria:
Continuous - no drop in water level during evacuation.
Rapid - recharges within one (1) hour.

Slow - recharges within eight (8) hours.
Very Slow - recharges within 24 hours.-

Negligible - does not recharge within 48 hours.
From Top of Inner Casing.



TABLE IV
ACRES INTERNATIONAL CORPORATION
Field Sampling Record

Sample ID MW-A-89 Date 1/4/90
Location Area A Project LOOW RI/FS
Samplers K. Connare Project # _P8341.09

Well Size/Type 2 in. Stainless Steel

Client U.S. Army Corps of Engineers

I. WATER LEVEL MEASUREMENTS (from top of casing) IN FEET:

Total Well Depth 19 £ Well Volumes (gal/ft) 0.16
Depth to Water 2.51 ft 2" ID = 0.16
Height of Water Column 16.49 ft 4" ID = 0.65
Gals of Standing Water 2.64 gal. 6" ID = 1.47

II. WELL PURGING: Start 1/3/90 1100 _ Complete 1/3/90 1315
Equipment: Pump Suction Lift Baiier -

Observations during Purging:

IXI. SAMPLE COLLECTION: Time 1/4/90 0920 ID § MW-A~-89 / MW-DUP

Method: Bailer 1-1/4 in. Stainless Steel (tpher Water Level 2.24 £t BTOC

3-1 1. amber, 1-500 ml. pl. + 2 oc (dQups) 3-1 1. amber, 1-500 pl. + 2 VOA

Containers
VoA
Sample Appearance and Odor Clear
IV. FIELD MEASUREMENTS:

1/3/90 1100 1/4/90 0920
Temp 7°C 8°C
pH 7.45 §S.U. 6.89 S.U.
Conductivity 1304 4 S 125848
Turbidity Clear Clear
Volume Removed 6 gal. Samples Collected

Weather Fartly cloudy and mild, 40°F

Comments Well developed during previous 2 weeks. pH measurement recorded during

sampling was not typical of previous pH measurements.




ACRES INTERNATIONAL CORPORATION
Field Sampling Record

MW-B-15 Date 1/4/90

Sample ID
" Locaticn Area B Project LOOW RI/FS
Samplers K. Connare Project ¢ _ P8341.09
Well Size/Type 4 in. PVC
Client U.S. Army Corps of Engineers
I. WATER LEVEL MEASUREMENTS (from top of casing) IN FEET:

II.

LII.

Iv.

Total Well Depth 19.1 ft Well Volumes (gal/ft) 0.65
Depth to Water 5.15 ft 2" ID = 0.16
Height of Water Column _13.95 ft 4" ID = 0.65
Gals of Standing Water 9.07 gal. 6" ID = 1.47
WELL PURGING: Start 1/3/90 1205 Complete 1/3/90 1240
Equipment: Pump Suction Lift Bailer -

Observations during Purging: Water initially turbid becoming slightly cloudy,

well pumped dry.

SAMPLE COLLECTION: Time 1/4/90 1005 D § MW-B~1S / MW-B-1S Duplicate

Method: Bailer 1-1/4 in. Stainless Steel Other Water level 11.62 ft BTOC

Containers 3-1 1. amber, 1-500 ml. ?125532 oC (dups) 2-1 l.amber, 1-500 ml. pla551SnT
et 2/ < \AYZ2"

Sample Appearance and Odor  slightly cloudy

FIELD MEASUREMENTS:

1/3/90 1205 1/4/90 1005
Temp 7°C 9°C
pH 7.45 S.U. 7.27 S.U.
Conductivity 1004 8 948 < S
Turbidity Turbid Sl. Cloudy
Volume Removed 12 gal. Samples Collected

Weather Partly cloudy and mild, approximately 40°F.

Comments Duplicate sample sent to MRD laboratory for extermal QC.




ATTACHMENT D

LAND SURVEY DATA



SUCCESSOR TO ALEX P. KLETTKE

IVAN R. KLETTKE LICENSED LAND SURVEYOR

2470 Stoelting St. (Bergholz)
Niagara Falls, N.Y, 14304

Phone 731.5613

- January 3, 1990

Report of Coordinate Locations and Elevations of MonitoringﬁWell§l

Boreholes, and Trenches.

Location - Former Lake Ontario Ordnance Works, Town of Porter,

Niagara County, NY.

Notes- Coordinate Values for monitoring wells and boreholes were

developed using "SCA Control Monumentation established
February 1988" Monument Nos. 101 R and 109; Elevations
based on Monument No. 101R (Published Elevation=316.01).

Trench Coordinates established from Monument Nos. 111
and 108R; Elevations based on Monument No. 111 (Published
Elevation=312.25)

Monitoring Well inner casing elevations were taken at high
point of stainless steel pipe.

Monitoring Well Locations and Elevations (Hi Point)

Well No. North East Exist. Bp of Inner Top of
Ground St. Steel Casing Outer
Elevation Casing

MW-A-89 11,120.62 10,716%.62 314.2 316.31 316.48

MW-B-89 11,271.83 10,266.25 312.0 314.19 314.30

Boreholes

Boring No.

AB 1 11,047.0 10,808.5 316.2

AB 2 11,052.5 10,809.0 316.3

AB 3 11,057.5 10,809.0 316.3

AB 4 11,032.5 - 10,823.0 316.1

AB 5 11,043.0 10,821.5 316.2

AB 6 11,031.5 10,832.0 316.1

AB 7 11,033.5 10,842.5 316.2

AB 8 11,036.0 10,852.0 316.3

AB 9 11,033.0 10,777.5 315.8

AB 10 11,032.0 10,757.5 315.8

AB 11 11,038.5 10,640.5 315.6

AB 12 11,037.5 10,888.0 316.3

AB 13 11,074.0 10,714.5 315.4

(cont'd)



Page 2
Former Lake Ontario Ordnance Works, Town of Porter

Boreholes -
Boring No. North East Exist.
‘ Ground
: Elevation
AB 14 11,039.0 10,616.0 315.6
ACB 1 11,042.0 10,808.5 316.2
B 1 11,072.0 10,659.0 315.4
B 2 11,111.0 10,558.5 314.3
B 3 11,080.5 10,456.0 315.3
B 4 11,025.5 10,509.5 314.5
B 5 11,165.0 10,712.5 314.2
BB 1 11,056.5 10,332.0 313.5
BB 2 11,234.0 10,274.0 312.8
BB 3 11,138.0 10,237.0 312.9
BB 4 11,143.5 10,199.0 311.6
BB 5 11,020.5 10,362.5° 315.5
BB 6 10,999.5 10,378.5 314.8
BB 7 11,263.0 10,270.0 311.8
BB 9 10,985.0  10,390.5 315.2
SB-3-89 10,999.0 10,091.5 318.0
Trenches
| Westerly
Trench 9,978.0 8,876.0 313.3
Northeasterly
Trench 10,133.0 9,192.0 309.7
Note: Locations and Elevations of Trenches are at points'

indicated by Kevin Connare at time of Survey..



ATTACHMENT E

CHEMICAL ANALYTICAL RESULTS

E-1 Soil Screening Results
E-2 QA Data Validation Procedures

E-3 Analytical Data
(Available on Request)



ATTACHMENT E-1

LAKE ONTARIO ORDNANCE WORKS
SOIL SCREENING RESULTS

November 20 through December 15, 1989



SECTION E-1
LOOW SOTL SCREENTING RESULTS

1 - INSTRUMENTATION

1.1 - Photolionization Detector

HNu Model PI-101 Trace Gas Analyzer with 10.2 eV Ultraviolet Lamp.

1.2 - Flame JIonization Dectector

Foxboro Century Systems Model OVA-128 Portable Organic Vapor Analyzer.
2 - CALIBRATION

Each organic vapor analyzer was calibrated prior to screening samples from

each boring.
2.1 - HNu PI-101

Calibration of the HNu analyzer was performed using isobutylene calibration
gas (benzene surrogate, HNu pn 101-350). The concentration of the
isobutylene used was 54 ppm at a span setting of 9.8. Once the proper cali-

bration was obtained, the span setting was adjusted in order to obtain a

maximum reading, typically about 240 on the 0-2000 scale.

Initially, the HNu proved useful in the soil screening, however, it
developed a problem with off specification measurements of the calibration
gas even after repeated cleaning of the lamp as recommended by the manual.
An HNu representative stated that the behavior of the analyzer was likely
due to contamination in the ion chamber of the analyzers probe. However,
cleaning of the ion chamber failed to eradicate the problem. It was later
determined that a defective battery may have been a contributing factor in

the instrument behavior. Due to the erratic behavior of the HNu analyzer,



little confidence has been placed in the results of the HNu soil screening

measurements.

2.2 - oVA

During the screening program, the OVA was calibrated using the same
isobutylene calibration gas. However, internal gain and bias adjustments
were not made. Using the calibration gas, the gas select knob of the OvA
was adjusted in order to obtain a maximum concentration reading. Typically
the measurements on a 10X scale ranged from 46 to 52 with most readings at

about 48 with the gas select varying between 1.5 and 0.

3 - SOIL_SCREENING MEASUREMENTS

Because the sensitivities of the instruments had been maximized by ad-
justing the appropriate controls (i.e., span or gas select knobs), the
resultant measurements could not be directly interpreted as actual
contaminant concentrations. However, while not actual contaminant concen-
trations, the readings obtained from the s0il screening process are
considered estimates of the relative degree of volatile organic contamina-

tion between samples.

In addition, the background concentrations recorded by each instrument were

adjusted to zero prior to each sample screening.

Soil screening results are presented in Table E-1. Figures E-1 through E-
9 present a conservative estimate of organic vapor concentration for

various sample depths in Area A.



TAB.L. .-1

Page 1 .. 10

SOIL SCREENING RESULTS
Field
Bath OVA
Date Sample Temp. Duration HNU OVA (ppm) Comments
11/20/89 A-CB-1-0-2 80°c 1654-1715 3 0.6 0
A-CB-1-2-4+ " v " 1400 8 3
A-CB-1-4-6 " " " 540 3 1.0
A-CB-1-6-8 " " " 150 * >10 *OVA Wet - .
A-CB-1-8-10 " " " 48 * * Not Functioning
A-CB-1-10-12 " " " 19 * *
11/21/89 A-CB-1-0-2 68°c 1012-1027 8 0.6 0 Sample Rerun
A-CB-1-2-4+ " " " 580 450 3 . "
A-CB-1-4-6 " " " 90 32 1.0 " "
A-CB-1-6-8 " " " 40 10 >10 " "
A-CB-1-8-10 " " " 20 18 * " "
A-CB-1-10-12 o " " 8 5 * " "
A-CB-1-12-14 " " " 90 100 * Collected 11/21/89
A-CB-1-14-16+ " " " 1.5 20 * " "
11/21/89 A-B-1-0-2 68°C 1537-1552 1 0.3 0]
A-B-1-2-4 " " " 0.6 1.4 1.0
A-B-1-4-6 " " " 13 120 NR NR = Not Recorded
A-B-1-6-8 " - " 15 60 4-5
A-B-1-8-10 . " " " 22 67 90
A-B-1-10-12 " " " 6 240 10
A-B-1-12-14 " " " 14 260 4
A-B-1-14-16 " " " 55 220 12
A-B-1-16-18 68°C 1615-1630 39 150 8-12
A-B-1-18-20 " " " 62 230 4
A-B-1-20-22 " " " 84 290 10
A-B-1-22-24 " " " 12 18 0
11/22/89 A-B-2-0-2 70°C 1331-1346 30 40 1.0
A-B-2-2-4 " " " 10 96 5.0
" " " " 25 140 9.0 Second Run
A-B-2-4-6 " " " 30 280 35
A-B-2-6-8+ " " " 57 450 12
A-B-2-8-10 " " " 0 12 1-8
A-B-2-10-12 - - - - NR No Recovery




SOIL SCREENING RESULTS

TA.

E-1

Page 2 c¢. .0

Field
Bath _ ova
Date Sample Temp Duration HNU OVA (ppm) Comments
11/22/89 A-B-2-12-14 70°C 1331-1346 - 80 8
A-B-2-14-16 73°C 1411-1426 32 120 12
A-B-2-16-18 " " " 2 56 20
A-B-2-18-20 " " " 21 140 25
A-B-2-20-22 " " " 41 140 45
A-B-2-22-24 " " " 0.4 9 0-1
A~B-2-24-26 " " " 0.1 1.0 2
A-B-2-26-28 74°C 1430-1445 2 18 0
A-B-2-28-30 " " " 0.4 13 0
A-B-2-30-32 " " " 11.5 53 0
11/27/89 A-B-3-0-2 68°C 1355-1415% 0.2 0.4 1.5
A-B-3-2-4 " " " 0.1 0.4 0.2
A-B-3-4-6 " " " 0.6 5.2 0.5
A-B-3-6-8 v " " 0.2 4.0 <0.5-0.9
A-B-3-8-10 " " " 0.2 12.0 2.5
A-B-3-10-12 " " " 1.5 18.0 6.5
A-~B-3-12-14 " " " 0.5 18.0 6.5-18
A-B-3-14-16 70°C 1437-1452 54/46 210/210 10 Duplicate Sample Runs
A-B-3-16-18 " " " 5.4/16 36/44 2 " " "
. A-B-3-18-20 " " " 72/58 260/200 2 " " "
A-B-3-20-22 " " " 7.5/12 18/18 1.5 " " "
A-B-3-22-24 " " v NR/0O.1 5/4 <1
Blank Run 0 0 - NR -~ Not Recorded
11/28/89 A-B-4-0-2 68°C 1045-1103 0.1 0 <1
A-B-4-2-4 " " " 1.5 1.6 1
A-B-4-4-6 " " " 58 20 1
A-B-4-6-8 - - - - - No Recovery
A-B-4-8-10 68°C 1045-1103 7.5% 160 30 Possible Moisture
Problem
A-B-4-10-12 " " » 5.2%* 190 3.5 " " "
A-B-4-12-14+ " " " 6.2 200 30
A-B-4-14-16 " 1123-1143 5.5 140 3.5-4
A-B-4-16-18 " " " 6.2 34 2.5-4
A-B-4-18-20 v " " 300 450 18-20




SOIL SCREENING RESULTS

TABLn E-1

Page 3 of 10‘

Field
Bath OVA
Date Sample Temp. Duration HNU OoVAa (ppm) Comment s
11/28/89 A-B-4-20-22 68°C 1123-1143 (Meter 6.3 1.5-2
Malfunction)
Rerun = 2.0
A-B-4-22-24 " " " 0.2 6.5 4.5-6
A-B-4-24-26 - - -~ -— -— No Recovery
A-B-4-26-28 68°C 1123-1143 0.1 4.6 0-0.5
*Possible Moisture
Problem
11/29/89 A-B-5-0-2 73°C 1123-1143 Instrument 12 <1
Malfunction
A-B-5-2-4 " " " " " 4.2 <1
A-B-5-4-6 " " " " " 16 <1
A-B-5-6-8 " " » " " 170 8
A-B-5-8-8.3 " " " " " 70 8
A-B-5-10-12 - - - - 1l.5+* No Recovery
*QVA at Borehole
>1000 ppm at 10 ft
A-B-5-12-14 - - - - NR Piece of metal
NR = Not Recorded
A-B-5-14-16 73°C 1123-1143 Instrument 34 3-8
Malfunction
A-B-5-16-17.5 " " " " " 24 <1-6
A-B-5-19-19.5 " " " " " 3 <1
A-B-5-21-21.5 " " " " " 14 2-3
11/29/89 | A-B-6-0-2 68°C 1340-1356 Instrument 1.6 <1
Malfunction
A-B-6-2-4 " " " " " 2.5 <1
A-B-6-4-6 " " " " " 36 20
A-B-6-6-8 " " " " " 180 40
A-B-6-8-10 " " " " " - - No Recovery
A-B-6-10-12 " " " " " 180 6
A-B-6-12-14 " " " " " 90 15-17
A-B-6-14-16 " " " " " 44 10




SOIL SCREENING RESULTS

TABL. &£-1
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Field
Bath ova
Date Sample Temp. Duration HNU OVA (ppm) Comments
A-B-6-16-18 68°C 1340-1356 Instrument 22 7
Malfunction
A-B-6-18-20 " " " " " 26 6
A-B-6-20-22 " " " " " - - No Recovery
A-B-6-22-24 " " " " " 11 2-2.5
A-B-6-24-26 " " " " " - - No Recovery
A-B-6-26-28 " " " " " 22 3
Blank Run " " " 10 0.2 -
11/30/89 A-B-7-0-2 55°-70°d 1015-1033 1507 0.1 <1 HNU Readings
Questionable
A-B-7-2-4 " " " " 1457 1.0 1-4 " " "
A-B-7-4-6 " " " " 450? 92 1.5-2.0 " " "
(500
initial)
A-B-7-6-8 " " " " 4502 72 3 v " "
A-B-7-8-10 " " " " 1802 'S0 5 " " "
itial
11/30/89 A-B-8-0-2 72°-74°q 1110-1128 87=* 0.3 0 *HNU taking a while
to come down, read-
ings questionable
A-B-8-2-4 " " " " 90* 0.6 0.5 " " "
A-B-8-4-6 " " " " 95%* 2.2 NR " " "
A-B-8-6-7 " " " " 210%* 220 17.5 " " "
A-B-8-8-10 " " " " 100=* 150 1-1.5 " " "
A-B-8-10-12 " " " " 100%* 60 2-7 " " "
A-B-8-12-14 75°C 1315-1335 90* 120 1.5-2 " " "
B-B-8-14-16 " " " 92x* 170 <1 " " "
A-B-8-16-18 " " " 90* 48 0 " " "
A-B-8-18-20 " " " 90* 26 0] " " "
A-B-8-20-22 " v " ‘87* 62 0 " " "
A-B-8-22-24 " " " 83«* 40 0 " " "



SOIL SCREENING RESULTS
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Field
Bath ova
Date Sample Temp. Duration HNU OVA (ppm) Comments
11/30/89 A-B-8-24-26 75°C 1315-1335 90* 3 *HNU taking a while
to come down, read-
ings questionable
12/01/89 A-B-9-0-2 68°C 0903-0920 0.4%* 0.4 0
A-B-9-2-4 " " " 1.5+ 56 <1 *Showed moisture
effect
A-B-9-4-6 " " " 1.5%* 170 15 " " "
A-B-9-6-8+ " " " 20%* 720 15-30 " " "
A-B-9-8-10 " " " 5% 450 8-10 " " "
A-B-9-10-12 " " " 4* 180 6-10 " " "
A-B-9-12-14 " " " 3.5% 280 2-10 " " "
A-B-9-14-16 72°C 0925-0940 0.5 4 0
A-B-9-16-18 " " " 0.2 5.5 0
12/01/89 A-B-10-0-2 65°-68°d 1010-1025 Meter Malfunction 1.2 0
A-B-10-2-4 " " " " " " 92 NR
A-B-10-4-6 " " " " " " 7 Initial - >100
Settled - 20+
A-B-10-6-8 " " " " " " 550 4-5
A-B-10-8-10 " " " " " " 520 4-6
A-B-10-10-12 70°-74"¢q 1043-1100 " " 140 3-9
A-B-10-12-14 " " " " " " 36 0.5-1.5
A-B-10-14-16 " " " " " " 40 <1.0-1.5
A-B-10-16-18 " " " " " " 7 <1
Blank Run 65°C 1010-1025 " " 0.1 -
12/01/89 | B-1-0-2 68°C 1300-1320 1.0 1.6 0-3
B-1-2-4 " " " 0.2 0.1 3
B-1-4-6 " " v 1.5 4.0 9-10
B-1-6-8 " " " 0.8 6.6 20-25
B-1-8-10+ " " " 6.5 40 15-20
B-1-10-12 " " " 5.5 1.8 0.5-1




SOIL SCREENING RESULTS

TABLy E-1
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Field
Bath OVA
Date Sample Temp Duration HNU OVA (ppm) Comments
12/01/89 B-1-12-14 68°C 1300-1320 4.0 20 6-10
B-1-14-16 " " " - - NR No Recovery
B-1-16-18 68°C 1300-1320 2.5 3.8 1
12/01/89 | B-2-0-2 70°C 1500-1520 | Meter Malfunction 20+ 0 +High veg. matter
' B-2-2-4 " " " n " 0.5 0
B-=2-4-6 " " " " " 1.5 0.5-1.5
B-2-6-8+ " " " " " 31 1-2
Rerun 18
B-2-8-10 " " " " " 0.1 0
B-2-10-12 " " " " " 0.1 0-1.5
B-2-12-14 " " " " " 0.1 NR Not Recorded
Blank Run " " " v " 0 -
12/02/89 B-3-0-2 68°C 1130-1145 Not Used 59 0
B-3-2-4 " " " " 2.2 0]
B-3-4-6 " " " " 0.7 0
B-3-6-8 " " " " 2.1 1-1.5
B-3-8-10 " v " " 49 2-4.5
B-3-10-12 " " " " 31 1.5
B-3-12-14+ " " " " 280 1.5
B-3-14-16 " " " " 260 3.4
B-4-0-2 68°C 1400-1420 Not Used 4.3 0.5
B-4-2-4 " " " " 59 0.5
B~-4-4-6 " " " " NR NR No Recovery
B-4-6-8 " " " " 180 1
B-4-8-10 " " " " 18 0.5-1.5
B-4-10-12+ " " " " 26 0.5-1.5
B-4-12-14 " " " " 38 0.5-1
B-4-14-16 " " " " 3.0 0
B-5-0-2 70°C 1530-1545 Not Used 0 0.5
B-5-2-4 " " " " 0] 3.5
B-5-4-6 " " " " 0 <1
B-5-6-8 " " o " 0] 0
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Field
Bath OVA
Date Sample Temp. Duration HNU OVA {ppm) Comments
12/02/89 | B-5-8-10 70°C 1530-1545 Not Used 0 0
B-5-10-12+ " u " " 1.0 0
B-5-12-14 " "o " o 0
12/04/89 | SB-3-89-0-2 70°¢C 1500~-1530 0.5 0.4 0
SB-3-89-2-4 " " " 40 80 2-8
SB-3-89-4-6+ " " " 156 210 2,.5-3.5
SB-3-89-6-8 " " " 12 24 1.5-3.5
5B-3-89-8-10 " " " 0.6 1.3 0.5-1
SB-3-89-10-12 " " " 0.2 1.0 1-2
SB~-3-89-12-14 " " " 1.0 3.0 0.5
SB-3-89-14-16 73°cC 1550~1610 3.0 4.0 0.5
SB-3-89-16-18 " " " 4.0 . 22 <0.5
SB-3-89-18-20 " " " 0.2 1.8 <0.5
SB-3-89~20-22 " " " 0.2 0.6 <0.5
12/05/89 | A-B-11-0-2 68°cC 0855-0912 Not Functioning 0.8 .0
A-~B-11-2-4 " " " " 70 2-30
A-B-11-4-6 " " " " 260 130-200
A-B-11-6-8 L . " " 55 30-80
A-B-11-8-10 " " " " 3.4 3.5
A-B-11-10-12 " " " " 0.1 0
A-B-11-12-14 " " " " 15 0
A-B-11-14-16 " " " " NR - No Recovery
A-B-11-16-18 " " " " 1.4 1.5
A-B-12-0-2 76°C 1555-1615 Not Functioning 0.2 1.5-4
A-B-12-2-4 " " " " 23 1.5-2
A-B-12-4-6 " " " " 2.5 1.3
A-B-12-6-8 " " " " 2.0 1-1.5
A-B-12-8-10 " " " " 0.2 1
A-B-12-10-12 " " " " 0.3 <1
A-B-12-12-14 " " " " 27 4-8
A-B-12-14-16 " " " " 1 2-4




SOIL SCREENING RESULTS

TABLE E-1

Page 8 of 10

Date

Bath
Temp.

Duration

HNU

OVA

Field
ova

(ppm)

Comments

12/07/89

1025-1045

Not Functioning

0.4

Not Recorded

Not Recorded

o

[ury

12/08/89

Not

Not Recorded

12/08/89

0.8

5.8

>1000
23
160
180
150




SOIL SCREENING RESULTS

TABLE E-1

Page 9 of 10

Field
Bath ovVa
Date Sample Temp. Duration HNU OVA (ppm) Comments
12/11/89 B-B-6-0-2 68°C 0910-0930 700 4 0-4
B-B-6-2-4 " " " 200 12 1-4.5
B-B-6-4-6 " " " 170 108 30-100
B-B-6-6-8 " " " 210 150 10-50
B-B-6-8-10 " " " 200 310 10-450
B-B-6-10-12 " " " 150 500 200
B-B-6-12-14 " " " 110 220 40
B-B-6-14-16 " " " 20 140 5.25
B-B-7-0-2 68°cC 1550-1615 400 0 0
B-B-7-2-4 " " n 10 2.2 0
B-B-7-4-6 " " " 40 0 0
B-B-7-6-8 " " " 20 0 1-10
B-B-7-6-8 " » " 15 1.5 1-10 Duplicate Run
B-B-7-8-10 " " " 10 5 0.5-7.5
B-B-7-8-10 " " " 15 7 0.5-7.5 Duplicate Run
B-B-7-10-12+ " " " 30 20 20
12/12/89 A-B-13-0-2 68°C 0900-0920 0 16 (0]
A-B-13-2-4 " " " 0 18 0
A-B-13-4-6 " " " Not Functioning 8 0
A-B-13-6-8 " " " u 10 0
A-B-13-8-10 " " " " 20 0.5
A-B-13-10-12 " " " " 22 0.5
A-B-13-12-14+ " " " " 60 (0]
A-B-13-14-16 " " " " 28 0
A-B-14-0-2 68°C 1438-1458 3 3 0
A-B-14-2-4 " v " 3 3 0.5
A-B-14-4-6 n " " 2 12 0-1
A-B-14-6-8+ " " " 60 180 0.5-2
A-B-14-8-10+ " " " 0 2.5 0-0.25
A-B-14-10-12 » " " 1 4 0.25-1.0
A-B-14-12-14 " " " 28 42 0-0.5
A-B-14-14-16 " " " 3.5 4.2 0




TABLz E-1

SOIL SCREENING RESULTS

Page 10 o:. 10

Date

Duration

HNU

Comments

12/13/89

0810-0830

No Recovery

12/14/89

200
400

No Recovery

12/15/89

420
30
9.5

NOTE:

+ 1indicates sample selected for detailed chemical analyses.
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ATTACHMENT E-2

DATA QA VALIDATION RY

1 - INTRODUCTION

Prior to the use of analytical data, the data received quality assurance
(QA) validation. The QA validation was performed on analytical data to
determine the quality of the data for environmental interpretation. The QA
validation process involved first, the evaluation of quality control (QC)
data which are obtainéd. from the analysis of laboratory and field QC
samples and second, the evaluation of QC procedures utilized by the lab

during or prior to sample analysis.

The following types of field QC samples were evaluated for the QA data

validation:

- Trip blanks (VOAa);
- Rinse blanks; and

- Blind duplicates.

The following types of laboratory QC samples were evaluated for the QA data

validation:

- Method blanks;
- Matrix spike/matrix spike duplicates:

- Laboratory post-digestion spikes.

The following types of laboratory QC procedures were performed and evalu-

ated for all organic- field samples during QA data validation:

- Internal standard area; and

- Surrogate recovery.

The following is a brief description of each type of QC sample and proced-

ure and its intended purpose:



Trip blank analysis was used to determine tﬁe existence and magnitude of
sample contamination from sample bottles and from the laboratory. Trip
blanks consisted of laborétory prepared volatile free water which was
poured in the field into 40 ml VOA sample vials, and returned to the labora-
tory for analysis. Trip blank analytical data are presented in Tables E-

2.1. Field samples associated with trip blanks are listed in Table E-2.2.

Rinse blank analysis was used to check the effectiveness of the decontamina-
tion procedures used on sampling equipment between sample collection.
Rinse blanks were obtained by pouring deionized water over or through field
sampling tools and collecting this water in a sample bottle. Rinse blank
analytical data are presented in Table E-2.1. Field samples associated

with rinse blanks are listed in Table E-2.2.

Blind duplicate analysis provided a method to check analytical precision
without laboratory knowledge of which sample was being analyzed in dupli-
cate. Blind duplicate samples were collected in the field at the same time

as the original sample, but given a separate identification.

Method blank analysis was used to determine the existence and magnitude of
laboratory contamination in the samples. Method blanks consisted of a de-
ionized water sample which was prepared in the laboratory and analyzed in a
similar manner to the field samples. Method blank analytical data are
presented in Tables E-2.3 through E-2.5. Field samples associated with
method blanks are listed in Tables E-2.6 and E-2.7.

Matrix spike (MS) and matrix spike duplicate (MSD) samples were collected
as field samples. In the laboratory, both the MS and MSD samples were
spiked with compounds prior to sample preparation. During sample analysis
the percent recovery of each spike compound was determined and compared
with acceptable recovery limits. The relative percent difference (RPD)
between the MS and MSD was calculated for each organic spike compound and
compared to a list of maximum RPD’s. The relative standard deviation (RSD)
between MS and MSD was calculated for inorganic spikes and examined rela-

tive to guidelines for maximum RSD’s. These data were used to determine



long-term precision and accuracy of the analytical methods on various

sample matrices. A summary of MS/MSD performance is listed in Table E-2.8.

Laboratory post-digestion spike recovery results provided data to evaluate
accuracy for each inbrganic analytical method. Inorganic §pikes were added
to laboratory duplicate samples after sample preparation (digestion).
Laboratory duplicates were generally selected from MS/MSD samples. Spike
recovery data were compared with MS/MSD results to determine sample matrix

effects on instrument accuracy.

Internal standards were added to each volatile organic analysis and semi-
volatile organic analysis sample at the end of sémple preparation. During
sample analysis, the area beneath each internal standard peak was deter-
mined and compared with the area beneath the internal standard peaks in the
calibration standard samples. Changes in the internal standard areas were
used to assess gas chromatograph performance and loss of instrument sensi-

tivity.

Surrogates were added to each sample as spike compounds prior to sample
preparation. During sample analysis, the percent recovery of each of these
compounds was determined to evaluate laboratory and instrument performance
(i.e. accuracy). Surrogate recovery may also be effected by interferences
inherent to the sample and high concentrations of organics or inorganics.
The range of recovery limits for surrogates in soil sample was greater than
the range of recovery limits in water samples due to the greater possibil-
ity of matrix interferences in soil samples. Surrogate recovery limits are

presented in Table E-2.9.

2_- QA VALIDATION PROCEDURE FOR QRGANTC ANALYSES

2.1 - Holding Times

The first step of the QA validation process was to check sample holding
times for extraction and analysis. Holding time criteria were based on

SW-846, third edition requirements and are summarized in Table E-2.10.



ot

Following holding time examination, the samples were compared with associ-

ated method blanks, trip blanks, and rinse blanks.

2.2 - Negation of Blank Data

Compounds in the sample which were found at concentrations less than 3
times the concentration in any of the blanks (trip, rinse or method) were
considered to be present in the sample due to outside influences. These
compounds were negated from the sample contamination evaluation and were

qualified in the analytical summary tables.

2.3 - Field Duplicates

Blind field duplicate analysis was the next step in the QA validation
process. No. EPA guidelines have been established for field duplicate
analysis. Duplicates were compared with original samples by calculation
and review of the relative standard deviation of the sample concentrations.
Soil samples tend to have greater differences between original and dupli-

cate analyses, since soils are generally less homogeneous than liquids.

2.4 - Internal Standards

Internal standard area summaries and surrogate recovery summaries were also
examined during QA wvalidation. Internal standard areas for each sample
were required to be within =50 to +100 percent of the calibration standard.
Three internal standards were run for each volatile organic sample and six

internal standards were run with each semi-volatile organic sample.

2.5 - Surrogates

Surrogate compounds were examined for all organic analyses. Three surro-
gates were required for each volatile analyéis, six surrogates for semi-
volatile analysis and one surrogate for pesticide/PCB analysis. Surrogate
recovery limits are presented in Table E-2.9. (Note: One surrogate is

allowed to be out of QC limits for semi-volatile analyses.)



2.6 - Spiked Samples

MS/MSD samples data were reviewed for volatile and semi-volatile analyses.
One set of MS/MSD samples was collected for each area of investigation with
an approximate frequency of 1 per 10 samples per matrix. Spike recovery
analysis was performed for pesticide analyses. Acceptable MS/MSD ranges

are recommended (not mandatory) guidelines for the EPA CLP.

3 - 0A VALIDATION PROCEDURE FOR INORGANICS

The procedure for QA validation of inorganic data was somewhat similar to

that for organic data.

3.1 - Holding Times

Sample holding times as specified in SW-846, third edition, were checked to
insure that the analyses were performed within an acceptable length of

time.

3.2 - Blanks

Samples were compared with associated rinse blanks to check for possible
outside contamination. No data negation was performed on inorganic

samples.

3.3 - Spiked Samples

MS/MSD and post-digestion spike recovery data were reviewed for inorganic
analytes. The frequency of these analyses was one set for each area
equating to 1 per 10 samples per matrix. Acceptable recovery ranges for
MS/MSD and post digestion spike analyses are 75-125 percent based on EPA

CLP guidelines.



MS/MSD precision results were acceptable when the relative standard devia-
tion (standard deviation divided by the mean) of the recoveries was less

than 0.3.

3.4 - Field buplicates

Field duplicate results were evaluated by the RSD of each analyte from the
concentrations of duplicate and original samples. RSDs greater than 0.3

were noted, but not considered to be unacceptable.

3.5 - Elimination of Mass Spectral Library Searches

Based npon a review of the analytical data for initial RI program no
tentatively identified compounds were repeatedly observed in substantial
concentrations. Therefore, the elimination of the mass spectral library
search in the supplemental investigation does not appear to have impacted
the assessment of contamination of the site. Tables E-2.11 through E-2.14
present a listing of the compounds included in the target compound list

(TCL) for this investigation.

4 - DATA VALIDATION RESUL'.FS

The following is a summary of the results of the data wvalidation for the
samples collected at LOOW. The reader is directed to refer to the
Section 4 analytical tables of the main text for a complete summary of

contaminants identified in each sample including negated values.

4.1 ~ Subsurface Soil

4.1.1 - Subsurface Soil Organics

Sample holding times for all volatile organic analyses were below
maximum limits. No pesticide/PCB analyses were performed on subsur-
face soil samples. Semi-volatile holding times before extraction (7
days) were exceeded for the following samples: ACB-2-4; ACB-14-16;
AB-2-6-8; AB-2-6-8MS; AB-2-6-8MSD; and B-3-12-14.



The concentration of hexachloroethane in sample BB-9-12-14 exceeded
the volatile organic calibration range. No sample dilution and
reanalysis was performed. The concentration of this compound should

be written >9000 ug/kg.

Low concentrations of the following compounds were detected in some
of the volatile and semi-volatile organic blanks (method, trip and

rinse) :

- Volatiles: methylene chloride, trichloroethene, and tetrachloro-

ethene;

- Semi-volatiles: Phenol, bis(2-ethylhexyl)phthalate and di-n-
butylphthalate.

All of these contaminants, except trichlorocethene, were detected in
some of the field samples. Contaminant concentrations were negated
in samples when the concentration in the sample was less than 3 times

the concentration in the blank.

VBLKS9 was run as a medium concentration method blank associated with
sample BB-9-12-14. Methylene chloride was detected at a
concentration of 450J ug/Kg, which was below the CRQL.

All volatile and semi-volatile organic internal standard areas were

within the -50 to +100 percent QC limits.

The following samples had one or more volatile or 2 or more semi-

volatile organic surrogate recoveries outside QC limits:

- Volatiles: B-3-12-14#; SB-3-89-~4-6#; B-5-10-12#;



- Semi-volatiles: AB-DUP*; AB-13-12-14**; AB-14-6-8**; AB-14-8-10%*%;

BB-%-12-14**; and A-DUP**

# - Sample reanalysis proved matrix effect on surrogate recoveries.
* - The lab did not reanalyze to prove matrix effect.
*% - The lab did not reanalyze to prove matrix effect, but the COE

decided not to reanalyze the samples.

The following samples had one semi-volatile surrogate recovery out-
side QC limits: BB-7-10-12; AB-2-6-8; BB-2-10-12; BB-2-6-8; BB-3-6-
8; BB-3-8-10; BB-4-6-8MSD;

- MS/MSD analyses were performed for volatile and semi-volatile
organics on low concentration samples B-5-10-12; AB-2-6-8; and BB-
4-6-8. A medium concentration MS/MSD analysis was performed for
valatile organics on BB-9-12-14. Table E-2.8 summarizes the

recovery and RPD data for the MS/MSD analyses.

- Three pairs of subsurface soil field duplicate samples were

collected at the LOOW site:
A-DUP: AB~14-6-8
B~DUP : BB-7-10-12

AB-DUP: B-4-10-12

Volatile and semi-volatile RSD precision results were <.30 for all

detected analytes except acetone and bis(2-ethylhexyl)phthalate.

4.1.2 - Subsurface S0il Inorganics

Sample holding times for lithium and boron analysis were within maxi-

mum limits.

Boron was found at a concentration of 0.34 mg/kg in rinse blank AB-

RB. A-RB and B-RB contained no detectable levels of boron or lithium.



Lithium and boron MS/MSD analysis was performed on the 3 samples
analyzed for volatile and semi-volatile MS/MSD. Half of the lithium
recoveries were outside the 75 - 120 percent QC limits. Only 17
percent of the boron recoveries did not fall within these accuracy

limits. All RSD precision data were less than the .30 maximum limit.

‘Three sets of subsurface soil samples were analyzed for lithium and
boron. Lithium concentrations between A-DUP and AB-14-6-8 were the

only instance of RSD less than .30.

4.1.3 - Subsurface Soil QA Summary

Volatile and semi-volatile data are questionable in samples with

surrogate recoveries outside QC limits. These samples include:
- Volatiles: B-3-12-14; SB-3-89-4-6; B-5-10-12;

- Semi-volatiles: AB-DUP; AB-13-12-14; AB-14-6-8; AB-14-8-10; BB-9-

12-14; and A-DUP.

Samples ACB-2-4, ACB-14-16, AB-2-6-8, AB-2-6-8 MS, and AB-2-6-8 MSD
were extracted after the COE required seven-day maximum holding
deadline but within (10 to 14 days) a l4-day holding time period.
The semi-volatile results of these samples have qualified on the

analytical tables holding time exceedance.

The presence and concentration of the following blank contaminants

are questionable in samples associated with these blanks:

- Volatiles: methylene chloride, trichloroethene, and tetrachloro-
ethene;
- Semi-volatiles: Phenol, bis{(2-ethylhexyl)phthalate and di-n-

butylphthalate; and

- Metals: Boron.
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All boron data are questionable due to poor MS/MSD recoveries.

Poor surrogate and spike recoveries are believed to result from

matrix interference.

Surface Sediment
4.2.1 - Surface Sediment Organics

Sample holding times for all volatile organics and pesticide/PCBs
were below maximum limits. Semi-volatile holding times before extrac-
tion (seven days) were exceeded for samples SS-89-1-S and $S-89-4-S,
however, these samples were initially extracted and analyzed within
the holding time, but had poor surrogate recoveries. The results
reported on the data summary sheet are for the second extraction,

which was. performed after the holding time deadline had expired.

Low concentrations of the following compounds were detected in some
of the volatile and semi-volatile organic blanks (method, trip and

rinse) :

~ Volatiles: methylene chloride, dibromochloromethane, 1,1,2-
trichloroethane, bromoform, 1,1,2,2-tetrachloroethane, vinyl
chloride, trans-1,3-dichloropropene, tetrachloroethene, and

chlorobenzene; and

- Semi-volatiles: 4-chlorophenyl-phenylether, di-n-butylphthalate,
bis (2-ethylhexyl)phthalate

Methylene chloride, di-n-butylphthalate, and bis(2-ethylhexyl)phtha-
late were the only blank contaminants detected in the field samples.
These contaminants were usually negated.in samples, since the concen-
trations in the samples were generally less than 3 times the

concentration in the blanks.
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One volatile and one semi-volatile internal standard area was outside
of the -50 to +100 percent recovery limits for samples S$S-89-5-S and
SS-89-5~SRE.

One volatile surrogate was outside QC limits in sample SS-89-5-SRE.

One semi-volatile surrogate was outside QC limits in samples SS-RB-89

and S5-89-2-S.

DBC pesticide surrogate recoveries fell outside the recommended guide-
lines for soil (20 - 150 percent) in the following samples: SS5-89-2-
S, SS-89-3-S, SS-89-4-SMSD, and SS-S-DUP. Pesticide/PCB sample
analyseé are not required to achieve recommended surrogate recovery

limits.

MS/MSD analyses were performed for volatile, semi-volatile and PCB
analyses on sample SS-89-4-S. Recommended recoveries for Aroclor PCB
analyses are between 60 - 140 percent based on prior laboratory
performance. Table E-2.8 summarizes the recovery and RPD data for

the MS/MSD analyses.

Samples SS~-89-2S and SS-S-DUP were surface sediment samples. Vola-
tile and semi-volatile RSD precision results were < .30 for all
detected analytes except acetone. Arochlor 1248 was detected in SS-

89-25 at 240 ug/kg, but was not found in S$S-S-DUP.

4.2.2 - surface Sediment Inorganics

Sample holding times were within maximum 1limits for all metal

analyses.

The following metals were detected in the surface sediment rinse
blank (concentrations in mg/kg): barium - 0.20; cadmium - 0.009;
potassium - 0.07B; selenium - 0.0038B; thallium - 0.024; and zinc -

0.32. Concentrations qualified with a "B™ are less than the CRDL.



MS/MSD analysis was performed for all proposed metals except boron
and lithium. The following metals have recoveries outside the 75 -
125 percent QC limits in the matrix spike and/or the matrix spike
duplicate: arsenic, beryllium, chromium, selenium, and zinc.
Arsenic and selenium had zero recoveries in both the MS and MSD
analyses. All precision RSDsS were below the .30 QC maximum, except

for arsenic and selenium.
All post digestion spike results were within QC limits.

Samples SS-89-2S5 and SS-S-DUP were surface sediment field duplicate
samples. All metals RSD precision data were within QC guidelines,
except for boron and selenium. Boron was detected at 73.1 mg/kg in
the original sample and not the duplicate. Selenium was detected at

0.86 mg/kg in the duplicate and not the original sample.

4.2.3 - Surface Sedimeqt QA Summary

Volatile data in SS-89-5-SRE are questionable due to one surrogate

recovery outside QC limits.

Volatile concentrations in samples S5S-89-5-S and SS-89-5-SRE are
questionable due to one internal standard area beyond the +50 to +100

percent requirement.

The presence and concentration of the following blank contaminants

are questionable in samples associated with these blanks:

- Volatiles: methylene chloride, dibromochloromethane, 1,1,2-
trichloroethane, bromoform, 1,1,2;2-tetrachloroethane, vinyl
chloride, trans-1,3-dichloropropene, tetrachloroethene, and

chlorobenzene;

- Semi-volatiles: 4-chlorophenyl-phenylether, di-n-butylphthalate,
and bis(2-ethylhexyl)phthalate.



Metals: barium, cadmium, potassium, selenium, thallium, and zinc.

Beryllium, chromium, and zinc¢ concentrations are somewhat question-

able due to MS/MSD recoveries outside the 75 - 125 percent QC range.

Arsenic and selenium concentrations are questionable since these

metals had zero spike recoveries in the MS/MSD analysis.

Poor internal standard areas, surrogate recoveries, and spike

recoveries are believed to result from matrix interference.

Surface Water and Groundwater

4.3.1 - Surface Water and Groundwater Organics

All sample holding times for volatile, semi-volatile, and pesticide/

PCB analyses were within allowable limits.

Low concentrations of the following compounds were detected in some

of the volatile and semi-volatile organic blanks (method and trip):

- Volatiles: methylene chloride, trichloroethene, 1,1,2,2-tetra-
chloroethane, vinyl chloride, trans-1,3-dichloropropene, tetra-

chloroethene, and chlorobenzene;
- Semi-volatiles: bis(2-ethylhexyl)phthalate

Methylene chloride, trichloroethene, and bis(2-ethylhexyl)phthalate
were the only blank contaminants detected in the water samples.
Methylene chloride and trichloroethene were negated from the samples
since sample concentrations were less than 3 times blank concentra-

tions.

All volatile and semi-volatile organic internal standard areas were

within the -50 to +100 percent QC limits.



One semi-volatile surrogate was outside QC limits in SS-W-DUP and

MW-RB.

MS/MSD analyses were performed for volatile, semi-volatile and pesti-
cide analyses on sample S$S-89-5-W, and for volatile, semi-volatile,
boron and lithium analyses on sample MW-B-1S. Table E-2.8 summarizes

the recovery and RPD data for the MS/MSD analyses.

Samples SS-89-2W and SS-W-DUP and MW-A-89 and MW-DUP were the surface
water and groundwater field duplicate samples, respectively. Organic
RSD precision results in the surface water duplicates were <.30 for

all detected compounds which were not negated.

The following compounds were detected in MW-A-89 and not in MW-DUP
benzene - 0.6J, toluene - 1J, and chlorobenzene 0.7J. The RSD for

bis(2-ethylbexyl)phthalate was >0.30.

4.3.2 - Surface Water and Groundwater Inorganics

Sample holding times were within maximum limits for all metal

analyses.

No rinse blanks were collected for the surface water samples since
the samples were collected directly into sample bottles. Boron and
lithium were detected in MW-RB at concentrations of 0.79 and 0.053

mg/L, respectively.

MS/MSD analysis for surface water was performed on all proposed
metals except boron. The following metals have recoveries which fell
outside the 75 - 125 percent QC limits in the matrix spike and/or the
matrix spike duplicate: beryllium, selenium, and thallium. All

precision RSDs were below the .30 QC maximum.

MS/MSD results for boron and lithium in the groundwater samples found
both boron recoveries outside the 75-125 percent OC 1limits. All

precision RSDs were below the 0.30 QC maximum.



All post digestion spike results were within QC limits.

Samples SS-89-2W and SS~-W-DUP and MW-A-89 and MW-DUP were the surface
water and groundwater field duplicate samples. All surface water
metals RSD precision data were within QC guidelines, except for iron,
lithium, and selenium. Silver was detected at .005 mg/kg in the
original sample and not the duplicate. Beryllium was detected at

.005 mg/kg in the duplicate and not the original sample.

All boron and lithium RSDs for the groundwater duplicates were

< 0.30.
4.3.3 - Surface Water an roundwater QA Summar

The presence and concentration of the following blank contaminants

are questionable in samples associated with these blanks:

- Volatiles: methylene chloride, trichloroethene, 1,1,2,2-tetra-
chloroethane, vinyl chloride, trans-1,3-dichloropropene, tetra-

chloroethene, and chlorobenzene;
~ Semi-volatiles: bis(2-ethylhexyl)phthalate

Béryllium, selenium, and thallium concentrations are somewhat ques-
tionable due to MS/MSD recoveries outside the 75 - 125 percent QC

range.

S - DATA VALIDATION RESULTS

Validated analytical results with negated data and qualifier are presented
in Tables E-2.15 through E-2.19. The evolution of the analytical results
and assessed site contamination is provided in Sections 4, 5 and 6 of the

main text.



TABLE E-2.1
SUMMARY OF RINSE AND TRIP BLANK ANALYSES

Parameter A-TB B-TB AB-TB TB-1 MW-TB A-RB B-RB AB-RB SS-RB MW-RB

Volatiles (ug/l)

Vinyl chloride - B - 0.8 J - NA NA NA NA NA
Methylene Chloride 42 14 46 B 33 31 NA NA NA NA NA
Trichloroethene - 0.8 J - 0.8 J - NA NA NA NA NA
Tetrachloroethene - 0.6 J - 2J - NA NA NA NA NA
1,1,2,2-Tetrachloroethane - - - 0.7 J - NA NA NA NA NA
Chlorobenzene - - - 0.5 J - NA NA NA NA NA

Semi-Volatiles (ug/lL}

Phenol NAa NA NA NA NA - 1 J - - -
bis (2-ethylhexyl) NA NA NA NA NA - - N 39 B -
phthalate

Inorganics (mg’/l)

Barium NA NA NA NA NA NA NA NA 0.20 NA
Boron NA NA NA NA NA NA NA 0.34 - 0.13
Cadmium NA NA NA NA " NA NA NA . NA 0.009 NA

" Lithium NA NA NA NA NA NA NA NA - NA
Potassium NA NA NA NA NA NA NA NA 0.07 H 0.01
Selenium NA NA NA NA NA NA NA NA 0.0038 § NA
Thallium NA NA NA NA NA NA NA NA 0.021 NA

Zinc NA NA NA NA NA NA NA NA 0.032 NA




RINSE BLANKS, TRIP BLANKS AND ASSOCIATED SAMPLES

TABLE E-2.2

Rinse Blanks

SS~-89-3WRE

A-RB B-RB AB-RB SS-RB MW-RB
BB-9-12-14 BB-4-6-8 AB-DUP $5-89-1S MW~A-89
BB-9-12-14MS BB-4-6-8MS B3-12-14 55-89-2S MW-B-1-S
BB-9~-12-14MSD BB-4-6-8MSD B3-12-14DL $8-89-3S MW-DUP
AB-13-12-14 BB-5-4-6 B3-12-14DLRE 55-89-45
AB-13-12-14DL B4-10-12 S5-89-58 MW-B-1-SMS
AB-14-68 B5-10-12 SS-89-5SRE MW-B=-1-SMSD
AB-14-8-10 SB3-89-4-6 $S-5-DUP
A-DUP SB3-89-4-6RE S$5-89-4SMS

B5-10-12MS - $5~-89-4SMSD
B5-1" -12MSD
Trip Blanks
A-TB B-TB AB-TB TB-1 MW-TB
BB-9-12-14 BB-4-6-8 AB-DUP SS-89-18 MW-A-89
BB-9-12-14MS$ BB-4-6-8MS B3-12-14 55-89-25 MW-B-15
BB=-9-12-14MSD BB-4-6-8MSD B3-12-14DL 55-89-38 MW-DUP
AB-13-12-14 BB-5-4-6 B3-12-14DLRE $5-89-45
AB-13-12-14DL B4-10-12 $5-89-58 MW-B-1SMS
AB-14-5-8 SB3-89-4-6RE $S-89-4SMSD MW-B-1SMSD
'AB-14-8-10 SB3-89-4-6 5$5-S-DUP
A-DUP SB3-89-4-6RE SS-89-45MS
B5-10-12MS 55-89-435MSD
B5-10-12MSD PT-89-1
S5-89-2w
S$5-89-3w
SS-89-4wW
SS-89-5wW
S$S-W-DUP
SW-89-1
5S-89-5WMS
S$S-89-5WMSD
55-89-1W




TABLE E-2.3

SUMMARY OF SOIL METHOD BLANK ANALYSES
VOLATILE ORGANICS (ug/l)

VBLK 10| VBLK 15| VLK 76 | VBLK 78 | VBLK 82 | VBLK 89 | VBLK 90 | VBLK 91 | VBLK 98 | VBLK 99
Parameter 11/22 12/05 11/21 11/28 12/04 12/11 12/12 12/12 12/18 12/18

Methylene Chloride 4 J - 8 - 2 J 2J - - 3J 450 J«*
Dibromochloromethane - - 0.8 4J - - - - - - -
1,1,2-Trichloroethane - - 2 J - - - - - - _
Bromoform - - 2.3 - - - - - - -
Tetrachloroethene 0.9 J - - - - - - - - -
1,1,2,2-Tetrachloroethane - - 4 J - - - - - - -
* This blank was run for samples with medium levels of contamination.



TABLE E-2.4

SUMMARY OF SOIL METHOD BLANK ANALYSES
SEMI-VOLATILE ORGANICS (ug/l)

SBLK 45| SBLK 54 | SBLK 84 | SBLK 86 | SBLK 94 | SBLK 97
Parameter 12/04 12/19 11/21 12/15 12/16 12/13
Diethylphthalate - - 28 J - - -
Di-n-butylphthalate 540 600 420 J 380 J 240 J 440 J
bis (2-ethylhexyl) 1100 86 J 250 J - 65 J 68 J
phthalate




TABLE E-2.5

SUMMARY OF WATER METHOD BLANK ANALYSES

VBLKO6 | VBLK 28 | VBLK 62 ] VBLK 72} VBLK 75| VBLK 81| SBLKO4 | SBLK 47 § SBLK 49} SBLK 74| SBLK 95
PARAMETER 1/08/9q 1/20/89 11/2:/89 12/06/89 12/11/89 12/18/894 1/08/8Q 12/12/89 12/16/89 11/20/89 12/11/88
Volatile Organics
(ug/l)
Methylene Chloride -~ - - 5 - - NA NA NA NA NA
Semi-Volatile Organics
tug/ly
bis {2-ethylhexyl) NA NA NA NA NA - - - 2 J 2J

phthalate

NA = Not Analyzed

NA

[N



TABLE E-2.6

METHOD BLANKS AND ASSQOCIATED SOTIL SAMPLES

Volatile Organic Method Blanks

VBLK 10 VBLK 15 VBLK 76 VBLK 78 VBLK 82
11/22/89 12/15/89 11/21/89 11/28/89 12/04/89
ACB-14-16 AB-DUP $5-89-15 AB-2-6-8 AB-4-12-14
ACB-2-4 B3-12-14 S5-89-2s AB-2-6-8DL AB-9-6-8
B3-12-14DL S$5-89-3s AB-2-6-8MSDDL B1-8-10
B3~12-14DLRE $5-89-45S AB-2-6-8MSDL B2-6-8
B4-10~-12 $5-89-58
B5-10-12 5$S-89-5SRE
SB3-89-4-6 5$S-S-DUP
SB3-89~4-6RE 55-89-48MS
B5~-10-12MS S$5-89-45MSD
B5-10-12MSD
VBLK 89 VBLK 90 VBLK 91 VBLK 98 VBLK 99
12/11/89 12/12/89 12/12/89 12/18/89 12/18/89
BB-1-10-12 BB-4-6-8 BB-7-10-12 AB-13-12-14 BB-9-12-14
BB-1-12-14 BB-4~6~8MS B-DUP _AB—13—12-14DL BB-9-12-14MS
BB-2-10-12 BB-4-6-8MSD AB-14-6-8 BB=-9-12-14MSD
BB-2-6-8 AB-14-8-10
BB-3-8-10 A-DUP
BB=5-4-6 )
-Semi-Volatile Organic Method Blanks
SBLK 45 SBLK 54 . SBLK 84 SBLK 86 SBLK 94 SBLK 97
12/04/89 12/19/89 11/21/89 12/15/89 12/06/89 12/13/89
ACB-14-16 AB-13-12-14 $5-89-2S BB-7-10-12 5$5-89-15 BB~-10-12
ACB-2-4 AB-14-16-8 55-89-38 B-DUP S$5-89-45 BB-1-12-14
: AB-14-8-10 $5-89-58 AB-DUP BB~1-12-14
BB-9-12-14 55-89-5SRE B4-10-12 BB-2-10-12
A-DUP SS-S-DUP B5-10-12 BB-2-6-8
$S-89-4SMS SB-3-89~4-~6 BB-3-6-8
SS-89-4SMSD| B5-10-12MS BB-3-8-10
B5-10-12MSD BB-4-6-8
AB-2-6-8 BB-5-4-6
AB-2-6-8MS BB-4-6-8MS
AB-2-6-8MSD BB-4-6-~8-MSD
AB-9-6-8
B1-8-10 -
B2-6-8
AB-4-12-14




TABLE E-2.6 = 2

Pesticide/PCB Method Blanks

SOIL METHOD BLANK
11/23/89

§5-89-1S
$5-89-2s8
S$5-89-3S
$5-89-4S
$5-89-58
55-5-DUP




TABLE E-2.7
METHOD BLANKS AND ASSOCIATED WATER SAMPLES

Volatile Organic Method Blanks

VBLK 06 VBLK 28 VBLK 62 VBLK 72 VBLK 75 VBLK 81
1/8/90 11/20/89 11/21/89 12/06/89 12/11/89 12/18/89
Mw-A-89 PT-89-1 S5-89-~1W AB-TB B-TB A-RB
Mw-B-1S SS-89-2wW SS~89~3WRE A-TB
MW-DUP SS-89-3wW
MwW-TB S5-89-4wW

MW-~B~1SMS 85-89-5W
MW-B-1SMD SS~-W-DUP
SW-89-1
TB-1
85-89-5WMs
SS-89-5WMSQ

Semi-Volatile Organic Method Blanks

SBLK 04 SBLK 47 SBLK 49 SBLK 74 SBLK 95
1/8/90 12/12/89 12/16/89 11/20/89 12/11/89
MW-A-89 B-RB A-RB pPT-89-~1 AB-RB
MW-B-18 §5-89-1W
MW-DUP §5-89-2W
MW-RB 55-89-3wW
MW-B-1SMS 55-89-4W
MW-B-1SMSD ‘ 58-89-5W
SS-RB~-89
SS-W-DUP
SW-89-1
55-~-89-5WMS
55~89-5WMSD

Pesticide/PCB Method Blanks

Water Method Blank
11/22/89

SS5-89-1W SS-W-DUP
$5-89-2W SS-RB
SS-89-3W TB-1
S5-89-4W PT-89-1
S5-89-5W SW-89-1




TABLE E-2.8

SUMMARY OF MS/MSD DATA

Subsurface Soil

- Recoveries RSDs out of
Sample No. Fraction Qut of OC Limit OC Limit
AB~-2-6-8 VOA 0 of 10 0 of S
BNA 3 of 22 0 of 11
Li&B 2 of 4 0 of 2
BB-4-6-8 VOA 0 of 10 0 of 5
BNA 6 of 22 : 0 of 11
Li&B 1 of 4 : 0 of 2
B-5-10-12 : VOA 0 of 10 0 of 5
BNA 4 of 22 1 of 11
Li&B 1 of 4 0 of 2
BR=-9-12-14%* VOA 0 of 10 0 of 5
Surface Sediment
5$5-89~4-5 " VOA 0 of 10 0 of 5
BNA 1 of 22 0 of 11
PCB 0 of 4 0 of 2
Metals 10 of 26 0 of 13
Surface Water
$5-89~-5-W VOA 0 of 10 0 of S
BNA 3 of 22 0 of 11
Pest 0 of 12 0 of 6
Metals 4 of 32 0 of 16
Ground Water
MW~B-18 VoA 0 of 10 0 of 5
BNA 2 of 22 1 of 11
Li&B 2 of 4 0 of 2

*Sample analyzed for medium concentrations of VOAs



Volatile Surrogate Recovery

Compound

Toluene-d8
Bromofluorcbenzene
1,2-Dichloroethane—~d4

TABLE E-2.9

SURROGATE RECOVERY

Semi-Volatile Surrogate Recovery

Compound

Nitrobenzene-d5
2~Fluorobiphenyl
Terphenyl

Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

OC Limits
Soil i Water
81-117 88~-110
74-121 86-115
70-121 76-114

QOC Limits
Soil Water
35-114 23-120
43-116 30-115
33-141 18-137
10-94 24-113
21-100 25-121
10-123 19-122



TABLE E-2.10

SAMPLE CONTAINERS, PRESERVATIONS, HOLDING TIMES

(2]
—
e

Volatiles
Semi-Volatiles
Pesticides/PCBs
Mercury

All Other Metals

WATER:

Volatiles
Semi-Volatiles
Pesticides/PCBs
Metals:

Total Recoverable
Dissolved

Mercury

WASTE/RESIDUE:

USATHAMA (Water)
USATHAMA (Soil)

CONTAINER PRESERVATION
Glass, 1-2 ml VOA Vials Cool to 43C
Glass, 8-oz. Bottle ' Cool to 43C
Same Bottle Above Cool to 43C
Same Bottle Above Cool to 43C
Same Bottle Above Cool to 43C
Glass, 2-40 ml VOA Vials Cool to 43C
Glass, 4-1L Bottle, AMBER Cool to 43C
Glass, 1-L Bottle, AMBER Cool to 43C
Plastic, 1-L Bottle PH<2 with HNOj
Plastic, 1-L Bottle . Filter 0.45 u

pH<2 with HNOj3
Same as Above

Glass 2-11 Bottle, AMBER
Glass, 8-oz. Bottle

Nitrates Glass, 8-oz. Bottle

Sulfates Same Bottle Above
DRUM WATER: (In addition to soil parameters listed below)
Ignitability Glass 8-0z. Bottle None
Corrosivity Same Bottle Above None
Reactivity Same Bottle Above None
EP Toxicity

(Metals & Organics) Same Bottle Above None
Paint Filter Test Same Bottle Above None

Ext
Ext

Ext
Ext

HOLDING
TIME

14 Days
7/Anl 40 Days
7/Anl 40 Days

28 Days

6 Months

14 Days
7/Anl 40 Days
7/Anl 40 Days

6 Months

28 Days

ASAP
ASAP
28 Days
28 Days

N/A
N/A
N/A

N/A
N/&
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TABLE E-2.11

VOLATILE ORGANIC ANALYSIS
TARGET COMPOUND LIST (TCL)

SW-846 3RD ED. METHOD 8240

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone i

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3~-dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3~-dichloropropene
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes
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TABLE E-2.12

SEMI-VOLATILE ORGANIC ANALYSIS
TARGET COMPOUND LIST (TCL)
SW~-846 3RD ED. METHOD 8270

Compound

Phenol

bis (2-Chloroethyl)Ether
2~-Chlorophenol
1,3-Dichlorobenzene

1, 4-Dichlorobenzene
Benzyl Alcohel
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether
4-Methylphenol
N-Nitroso-Di-n—-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid

bis (2-Chloroethoxy)Methane
2,4-Dichlorophencl
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene



TABLE E-2.12

SEMI-VOLATILE ORGANIC ANALYSIS
TARGET COMPOUND LIST (TCL)
SW=846 3RD ED. METHOD 8270

(Cont’d)

Compound

4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine (1)
4~Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

PYrene
Butylbenzylphthalate

3,37 -Dichlorobenzidine
Benzo (a) Anthracene
Chrysene

Bis (2-Ethylhexyl) Phthalate
Di-n-Octyl Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a)Pyrene
Indeno(l,2,3-cd)Pyrene
Dibenz (a, h)Anthracene
Benzo(g,h,i)Pérylene



Compound

Aldrin
Alpha~-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
Chlordane
4,4'-DDD
4,4’ -DDE
4,4'-pDT
Dieldrin
Endosulfan
Endosulfan
Endosulfan
Endrin
Heptachlor
Heptachlor
Toxaphene

I
II
sulfate

expoxide

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Endrin ketone
Methoxychlor

TABLE E-2.13

PESTICIDES/PCBs ANALYSIS
TARGET COMPQUND LIST (TCL)

SW-846 3RD ED. METHOD 8080



TABLE E-2.14

METALS ANALYSIS

SW~-846

Method
Parameter Number
Total Arsenic 7061
Total Barium 7080
Total Beryllium 7090
Total Boron 6010
Total Cadmium 7130
Total Chromium 7190
Total Copper 7210
Total Iron 7380
Total Lead 7421
Total Lithium 303Ax*
Total Mercury 7470
Total Nickel 7520
Total Potassium 7610
Total Selenium 7741
Total Silver 7760
Total Thallium 7841
Total Zinc 7950

*Standard Methods for the Examination of Water and Wastewater,
1l6th Edition.



TABLE E-2.15
SUMMARY OF ORGANIC AND INORGANIC ANALYSES WITH NEGATED DATA
AREA A - SUBSURFACE SOIL SAMPLES

ACB-1* ACB-1% AB-2* AB-4 AB-9 AB-13 AB-14 AB-14 AB-14
CHEMICAL PARAMETERS 2-4°’ 14-16’ 6—-8' 12-14’ 6-87 12-14’ 6-87 6~-8 (Dup) 8-10"
Volatile Organics (ug/k
Methylene Chloride N N 6 DJ N 14 BDJ N - - -
Acetone 28 - 330 D 49 610 D 350 D 40 130 -
Tetrachloroethene N N - - - - - - -
Toluene _14J = - _ 11 DJ - - - -
TOTAL 29 - 336 49 635 350 40 130 s
Semli-Volatile Organics (ug/kq)
Phenol - - - - - - - _ 86 J
4~Chloroaniline 150 J - - - - - - _ _
2-Methylnaphthalene 38 J - - - - - - - _
Di-n-butylphthalate 4400 B N N N 750 BJ N 2500 B N N
bis (2-Ethylhexyl)Phathalate N _N N _N N N N N N
TOTAL 4588 - -~ - 750 - 2500 - 86
TOTAL ORGANICS 4617 - 336 49 1385 350 2540 130 86
Inorganics (mg/k
Boron <5.8 70.0 <5.5 63.7 86.8 <5.5 8.4 14.0 6.4
Lithium 35.7 32.7 27.4 49.1 107 27.2 37.5 42.0 36.4
NOTES:
1) Quantities listed indicate detectable concentrations.
2) No data entry indicates no detectable concentration.
3) J indicates that the detected concentratlion is below the Contract Required Quantification Limit (CRQL).

4) B indicates the presence of the compound in the method blank.
5) E identifies compounds whose concentrations exceed the calibrated range of the GC/MS instrument for that specific analysis.
6) < indicates that the compound was not detected at the Contract Required Detection Limit (CRDL).
7) D indicates compound analyzed at secondary dilution factor.
8) *The holding times of seven days as requlired by the COE was exceeded for semi-volatile organics in these samples.
However, these samples were extracted within 14 days as specified in SW-846 3rd Edition.
9) *xIndicates negated data due to the presence of the compound in the method blank (M) or trip blank (T).

Rev. 5/15/90
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TABLE E-2.16
SUMMARY OF ORGANIC AND INORGANIC ANAL
AREA B - SUBSURFACE SOIL

BB—-1%* BB-1% BB-2* BB-2% BB-3% BB-3% BB

CHEMICAL PARAMETERS 10-12! 12-14" 6—-8' 10-12! 6-8"' 8-10' 6~
Volatile Organics (ug/kg)
Methylene Chloride N N - N - 8 B
Acetone 69 - - - - _
Carbon Disulflide 26 - - - - -
Chloroform 35 - - - - -
Carbon Tetrachloride - - - - - -
Benzene 34 - - - - -
Tetrachloroethene - - - - - = )
TOTAL 133 - - - - 8
Semi-VYolatile Organics (ug/kg)
Hexachloroethane - - - - - -
Benzolc Acld 90 J - 39 J - - -
Napthalene - - - - - -
2-Methylnapthalene - - - - -
Phenanthrene - - - - - -
Di-n-Butylphthalate - N 2500 B N N N
bis-(2-Ethylhexyl) Phthalate - __N 290 BJ 450 BJ 420 BJ 450 BJ _
TOTAL 90 - 2829 450 420 450
TOTAL ORGANICS 223 - 2829 450 420 458
Inorganics (mg/kg)
Boron 84.9 32.0 18.5 15.9 26.1 53.8 23
LTthium 33.1 32.9 30.5 28.3 563 53.6 39
NOTES:

(D]
2)
3)
4)
5)
6)
7)

Quantities IIsted Indicate detectable concentrations.

No data entry Indicates no detectable concentration.

J Indicates that the detected concentration is below the Contract Required Quantitation Lin
B Indicates the presence of the compound in the method blank.

E tdentifles compounds whose concentrations exceed the calibrated range of the GC/MS Instri
N/A Tndicates compound not analyzed for.

** [ndicates negated data due to the presence of the compound in the method blank (M) or



T/
SUMMARY OF ORGANIC AND 1NC
AREA BETWEEN A & E

B-1 B-1 B-1 B-2 B-2 B-2
CHEMICAL PARAMETERS 4-6" 8-10!* 12-14* 0-2! 4-6! 68!
Volatile Organics (ug/kg)
Methylene Chloride N/A 17 B N/A N/A N/A N
Acetone N/A 130 N/7A N/A N/A -
Chloroform N/A - N/A N/A N/A -
Carbon Tetrachloride N/A - N/A N/A N/A -
Tetrachloroethene N/A - N/A N/A N/A -
Toluene N/A 2 N/A N/A N/7A -
TOTAL - 149 - - - -
Semi-Volatile Organics (ug/kg)

Di-n-Butylphthalate N/A N N/A N/A N/A 420 BJ
bis-(2-Ethylhexyl) Phthalate N/A N N/A N/A N/A 260 BJ
TOTAL - - - - - 660
TOTAL ORGANICS - 149 - - - 660

Inorganics (mg/kg)
_ Boron 17.0 19.3 4.8 21.8 61.4 14.7
Lithium 30.9 30.1 22.7 33.7 28.7

NOTES:

1
2)
3)
4)
5)
6)
7
8)

Quantlties listed indicate detectable concentrations.

No data entry Indicates no detectable concentration.

J Indicates that the detected concentiration Is below the Contract Required Quantita
B Indicates the presence of the compound in the method blank.

E ldentifles compounds whose concentrations exceed the calibrated range of the GC/M
< Indicates the compound not detected at the Contract Required Detection Limlts (CR
N/A lndicates compound not analyzed for.

*% |ndicates negated data due to the presence of the compound In the method blank (



SUMMARY OF ORGANIC AND INORGANIC ANALYSES WITH NEGATED DATA
AREA A & B DRAINAGE DITCH SYSTEM SEDIMENT SAMPLES

TABLE E-2.18

55-89-1s $5-89-25 55-89-2S S$S-89-3S $s-89-4s 58-89-5s

CHEMICAL PARAMETERS , {Dup)
Volatile Organics (ug/k
Methylene Chloride N N N N N
Acetone 130 150 8l 190 80 150
Semi-Volatile Organics (ug/k
Di-n-butylphthalate N N N N 23000B N
bis-(2-Ethylhexyl}Phathalate N N -
Pesticides/PCBs {ug/k
Aroclor - 1248 - 240 - - - -
Aroclor - 1260 <1400 700 <1400 3400 1500 <1500
Inorganics (mg/k
Arsenic 13.3 9.3 10.0 9.7 13.0 11.4
Barium 186 102 131 291 252 133
Beryllium 0.88 1.5 1.5 1.1 1.5 1.8
Boron <88 73.1 <82.7 121 254 430
Cadmium 3.7 2.5 3.5 6.1 5.8 2.5
Chromium 50.8 23.2 24.8 59.6 76.2 66.1
Copper 65.4 40.8 45.6 97.4 7.7 58.7
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