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0. EXECUTIVE BUMMARY

Hager-Richter Geoscience, Inc. conducted surface geophysical
surveys at the Demolition Grounds of the Seneca Army Depot,
Romulus, New York August 23 -24, 1988. The work was conducted
under contract to Metcalf & Eddy, 1Inc. of Wakefield, Mas-
sachusetts as part of a larger project undertaken for the U.S.
Army Corps of Engineers.

The purpose of the surveys was to detect the presence of
large buried metal objects in the vicinity of sites selected and
staked by Metcalf & Eddy for the installation of groundwater
monitoring wells. An area, 50 feet by 50 feet in size, was sur-
veyed around each of 10 monitoring well locations. Two com-
plementary geophysical methods were used at each location: (1) a
magnetic survey, and (2) an electromagnetic (EM) survey.

The combined results of the geophysical surveys indicate
that for 8 of the 10 monitoring well locations large metal ob-
jects will not disrupt the progress of the drilling. We recom-
mend that the other two of the monitoring well locations be
reconsidered:

1. Burning Pad A - MW16 Location. We recommend that the well
be relocated approximately 15 north or northeast of the
present staked site in order to avoid a large metallic
object(s) located in the southeast quadrant of the surveyed
area.

2. Burning Pad E - MW12 Location. The magnetic and EM surveys
indicate the presence of metallic objects in the subsurface
of the entire area surveyed. No area was found within the
survey area that can clearly avoid encountering metallic ob-
jects during drilling. We recommend that drilling of this
well not be done in the surveyed area.
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. conducted surface geophysical
surveys at the Seneca Army Depot, Romulus, New York on April 22 -
23, 1988. The work was performed under contract to Metcalf &
Eddy, Inc. of Wakefield, Massachusetts as part of a larger
project for the U. S. Army Corps of Engineers.

Figure 1 is a general location map of the Site. The surveys
were conducted at the Demolition Grounds of the Depot property.
A number of horseshoe shaped berms at the southern end of the
Grounds were used as "burning pads" for the destruction of
propellants for weapons. Metcalf & Eddy plans to install 10
groundwater monitoring wells down gradient from each of the burn-
ing pads.

The purpose of the geophysical surveys was to detect the
presence of large buried metal objects in the vicinity of the
locations for the 10 well locations selected and staked at the
Site by Metcalf & Eddy. An area 50 feet by 50 feet in size was
surveyed around each of 10 monitoring well locations. Plate 1
(in pocket) is a Site map showing the monitoring well locations
staked by Metcalf & Eddy and the 50 foot sguare survey areas cen-
tered on each well location. Two complementary geophysical
methods were used at each location: (1) magnetics, and (2)
electromagnetics (EM).

The overburden, silty clay, and the bedrock, grey shale, are

essentially non-magnetic. Therefore, 1local variations in the
magnetic field are dominated by the effects of any ferrous metal
present in the subsurface. The overburden and bedrock are also

poor electrical conductors and any strong, local variations in
electrical conductivity are also due to the presence of buried
metal objects.

The Site is generally level and covered by high grassy
vegetation. The berms defining the burning pads are 5 - 8 feet
high. Surface metal in the form of cartridge casings and other
other unidentified debris associated with munitions is broadly
scattered over the Site. Weathered and broken shale fill is
present throughout the site.

Hager-Richter personnel were on Site August 22 - 24, 1988.
Dorothy Richter and Jeffrey Reid conducted the field operations.
Ms. Sandra Giesler of Metcalf & Eddy staked the locations of the
monitoring wells and was present throughout the geophysical field
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effort. Mr. Randall Battaglia and Mr. Thomas Enroth of the U.S.
Army Corps of Engineers coordinated the Site access and observed
parts of the field work. The data were subseguently analyzed at
the Hager-Richter offices.

2. EQUIPMENT AND PROCEDURES

2.1 Magnetic Burvey

The magnetic survey was conducted using an EG&G Model G856
Proton Precession Portable Magnetometer. The G856 is a
microprocessor controlled instrument with a resolution of 0.1
gamma and accuracy of 1 gamma. The G856 has a memory capable of
storing the data for approximately 1000 stations. The field data
were transferred to floppy disks and the hard disk of a Compag
portable computer at the Site.

We used a 5 foot by 10 foot station spacing for each 50 foot

sguare monitoring well location. Magnetic data were collected
at 747 stations at the Site, with 69 - 88 stations per in-
dividual monitoring well location. Figures 2 - 11 are magnetic

station maps for each monitoring well location.

A base magnetic station was occupied between each monitoring
well location survey in order to obtain data necessary for the
removal of the temporal variation in the Earth’s magnetic field.
The magnetic survey data were processed by correcting each read-
ing for the temporal "drift" of the magnetic field based on the
base station data. The corrected data were then plotted and
contoured by a contouring program developed for use with spatial
geophysical data such as those obtained in gravity, magnetic and
certain other surveys.

2.2 Electromagnetic Survey

The electromagnetic (EM) survey was conducted using a
Geonics EM-31D terrain conductivity meter. The EM-31 is an in-
duction type unit and provides measurement of both the quadrature
phase and in-phase components of terrain conductivity without
ground electrodes or contact. The instrument is calibrated to
read ground conductivity directly in millimhos per meter with a
resolution of 2% of full scale and an accuracy of 1 mmho/meter.
For this survey, we measured only the relative magnitude of the
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in-phase component of the magnetic field induced by the instru-
ment because it is particularly sensitive to the presence of
metallic objects in the subsurface.

The EM survey was conducted with continuous operation of the
meter during traverses across each monitoring well 1location
spaced 10 feet apart. Figures 12 - 21 are maps showing the loca-
tions and directions of the EM profiling traverses across each
monitoring well survey area. The apparent magnitude of the in-
phase component of the induced field was monitored continuously
and recorded at 5 foot intervals and contoured with the same com-
puter program used to contour the magnetic data.

3. REBULTS

The results of the geophysical surveys are presented below

for each monitoring well 1location. The magnetic data are
presented in contour maps. The contour interval is 100 gammas
for most of the well locations. That interval was selected be-

cause of the range in magnetic field encountered at the sites.
The contoured data are presented as total intensity above 56,000
gammas, an arbitrary value near the "normal" or undisturbed total
magnetic field for the area.

In interpreting magnetic data, several factors should be
considered. The width, gradient, and amplitude of a magnetic,//
disturbance are useful in estimating the quantity and depth of
the metal object(s). In general, the broader the magnetic signa-
ture, the deeper the object. Magnetic disturbances with very
steep gradients are caused by objects at or near the surface.
Note that the magnetic technique is limited to detecting metallic
objects. Neither the particular type of metallic object causing

a magnetic disturbance nor its contents can be determined from
the magnetic data alone.

The EM data are likewise presented in contour form. Note
that the values contoured for the EM survey are not direct values
of the ground conductivity but are instead relative percent of
full scale readings of the inphase component of the induced mag-
netic field. The response of the EM-31 in that operating mode to
buried metallic objects is spikes (both positive and negative) in

the apparent readings. The EM response was monitored con-
tinuously throughout the survey and no spikes greater than about
2% of full scale occur between adjacent recorded readings. The
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apparent zero level of the instrument thus was adjusted to 20% of
full scale so that negative spikes could be detected. The con-
tour interval of the individual maps is 5 percent of full scale.
As in the case of magnetic data, buried metal objects produce
steep gradients in the EM values.

3.1 Burning Pad A - MW16 Location

Figures 22 and 23 show respectively the results of the mag-
netic and EM surveys for Burning Pad A - MW1l6 Location. The
southwestern corner of the the survey area is at the northeastern
edge of the burning pad berm. Both the magnetic and EM surveys
show large disturbances in the southeastern guadrant of the sur-
vey area. We interpret this response to be due to the presence
of one or more metallic objects. Although the staked wellsite is
in the center of the survey area, we recommend moving MW1l6 loca-
tion to the north or northeast approximately 15 feet in order to
avoid drilling in the the object(s) accidentally. Small
cartridge casings are widely scattered on the surface and might
be encountered during drilling at any location within the survey
area.

3.2 Burning Pad B - MW15 Location

Figures 24 and 25 show respectively the results of the mag-
netic and EM surveys for Burning Pad B - MW15 Location. The
southern corner of the survey area, where high gradients occur in
both the magnetic and EM data, is at the edge of the burning pad
berm. The gradients in both magnetic and EM data at the staked
location for the well are low. The staked location for MWl5 thus
appears to be located in an area without large buried metal ob-
jects. Small cartridge casings are widely scattered on the sur-
face and might be encountered during drilling at any location
within the survey area.

3.3 Burning Pad C - MW17 Location
Figures 26 and 27 show respectively the results of the mag-

netic and EM surveys for Burning Pad C - MW17 Location. The mag-
netic data indicate the presence of a metallic object in the

northwest quadrant of the survey area. The object is not
reflected in the EM data. The gradients in both magnetic and EM
data at the staked location for the well are very low. The

staked location for MW1l7 thus appears to be located in an area
without large buried metal objects. Small cartridge casings are
widely scattered on the surface and might be encountered during
drilling at any location within the survey area.
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3.4 Burning Pad D - MW14 Location

Figures 28 and 29 show respectively the results of the mag-
netic and EM surveys for Burning Pad D - MW14 Location. The
southern corner of the survey area is at the northeastern edge of
the burning pad berm. The surface of the survey area contains
widely scattered metallic debris in the form of cartridge
casings. The magnetic and EM data are variable across the survey
area but the gradients in both magnetic and EM data at the staked
location for MWl4 and in the upper right guadrant of the survey
area are low. The staked location for MW14 thus appears to be
located in an area without large buried metal objects, although
small cartridge casings might be encountered during drilling.
Moving the well slightly to the north within the survey area also
appears to be relatively free of subsurface metal.

3.5 Burning Pad E - MW12 Location

Figures 30 and 31 show respectively the results of the mag-
netic and EM surveys for Burning Pad E - MW1l2 Location. The
southwestern corner of the survey area is at the northeastern
edge of the burning pad berm. The surface of the survey area
contains abundant metallic debris in the form of large and small
cartridge casings and other unidentified munitions debris. The
magnetic and EM data are highly variable across the survey area
and the gradients in both magnetic and EM data at the staked
location for MWl2 are very steep. The magnetic data are con-
toured with a 200 gamma contour interval (rather than 100 gammas
or less for the other monitoring well locations.) The EM data
were obtained at a higher scale range (100 mmho/m apparent range
rather than the 30 mmho/m range used for all of the other
locations.) The entire survey area around the staked location
for MW12 thus appears to contain abundant buried metal objects.
No location within the survey area appears to be sufficiently
free of subsurface metal for drilling a monitoring well. We
recommend that MW1l2 not be drilled within the survey area. We
have not surveyed the surrounding area and cannot recommend a
specific alternate location for Mwl2.

3.6 Burning Pad F - MW13 Location

Figures 32 and 33 show respectively the results of the mag-
netic and EM surveys for Burning Pad F - MW13 Location. The
gradients in both magnetic and EM data at the staked location for
the well are essentially flat. The staked location for Mwil3 thus
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appears to be located in an area that does not contain large
buried metal objects. Small cartridge casings are scattered on
the surface and might be encountered during drilling at any loca-
tion within the survey area.

3.7 Burning Pad G - MW10 Location

Figures 34 and 35 show respectively the results of the mag-
netic and EM surveys for Burning Pad G - MW10 Location. The
gradients in both magnetic and EM data at the staked location for
the well are essentially flat. The staked location for MWl3 thus
appears to be located in an area that does not contain large
buried metal objects. Small cartridge casings were not observed
on the surface but might be encountered during drilling at any
location within the survey area.

3.8 Burning Pad G - MW1ll Location

Figures 36 and 37 show respectively the results of the mag-
netic and EM surveys for Burning Pad G - MW1ll Location. The
gradients in both magnetic and EM data at the staked location for
the well are essentially flat. The magnetic disturbance in the
lower left corner of Figure 36 is due to a metal stake at the
edge of the road. The staked location for MWll thus appears to
be located in an area that does not contain large buried metal
objects. Small cartridge casings were not observed on the sur-
face but might be encountered during drilling at any location
within the survey area.

3.9 Burning Pad H - MW9 Location

Figures 38 and 39 show respectively the results of the mag-
netic and EM surveys for Burning Pad H - MW9 Location. The
gradients in both magnetic and EM data at the staked location for
the well are essentially flat. The staked location for MW9 thus
appears to be located in an area that does not contain large
buried metal objects. Small cartridge casings were observed on
the surface and might be encountered during drilling at any loca-
tion within the survey area.

3.10 Burning Pad J - MW8 Location

Figures 40 and 41 show respectively the results of the mag-
netic and EM surveys for Burning Pad G - MW1ll Location. The
gradients in both magnetic and EM data at the staked location for
the well are low. The staked location for MWB thus appears to be
located in an area that does not contain large buried metal ob-
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jects. Small cartridge casings were observed on the surface and
might be encountered during drilling at any location within the
survey area.

4. CONCLUBIONB AND RECOMMENDATIONSB

Based on the combined results of the geophysical surveys, we
conclude that 8 of the 10 monitoring well locations are located
such that large metal objects will not disrupt the progress of
the drilling. We recommend that two of the monitoring well
locations be reconsidered:

1. At Burning Pad A - MW16 Location, we recommend that the well
be relocated at least 15 north of the present staked site in
order to avoid a large metallic object(s) located in the
southeast gquadrant of the surveyed area.

a. At Burning Pad E - MW12 Location, the magnetic and EM sur-
veys indicate the presence of metallic objects in the sub-
surface of the entire area surveyed. No area was found
within the survey area that can clearly avoid encountering
metallic objects during drilling operations. We recommend
that this well not be be drilled in the survey area. We did
not survey any other area in the vicinity and cannot recom-
mend a specific alternate location for MWl2.
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Figure 1. General location of the Demolition Grounds,
Seneca Army Depot, Romulus, New York.
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Figure 2. Magnetic station map, Burning Pad A - MW16 Loca-
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Figure 3. Magnetic station map,
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¢ Figure 4. Magnetic station map, Burning Pad C - MW1l7 Loca-
tion, Seneca Army Depot.
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Figure 5. Magnetic station map, Burning Pad D - MW1l4 Loca-
tion, Seneca Army Depot.

O’

-—h L.

-13_



HAGER-RICHTER
GEOSCIENCE, INC.

Surface Geophysical Surveys
Seneca Army Depot

August, 1988 File 88J03

BURNING PAD E — MW12 LOCATION
T Y Y & ; i 1
. x x x x x ) -
-4 4 4 4
0 10
1 ]
} SCALE 1" = 10’

Figure 6. Magnetic station map, Burning Pad E - MWl2 Loca-
tion, Seneca Army Depot.
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Figure 7. Magnetic station map, Burning Pad F - MWl3 Loca-

Seneca Army Depot.

- 15 =



HAGER-RICHTER
GEOSCIENCE, INC.

Surface Geophysical Surveys
Seneca Army Depot

August, 1988 File 88J03

BURNING PAD G — MW 10 LOCATION
Y -1 e o ; 1
& x x = o  §
T— x x x x -
$ x x x x |
x x x x | =4
{!— x x x x b -
o x x x x =
J x x x x il
—4 4 4 4
0 10
| E——
/ SCALE 1" = 10’

. Figure 8. Magnetic station map, Burning Pad G - MW10 Loca-
tion, Seneca Army Depot. ’
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Figure 9. Magnetic station map, Burning Pad G - MW1ll Loca-
tion, Seneca Army Depot.
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Figure 10. Magnetic station map, Burning Pad H - MW9 Loca-

tion, Seneca Army Depot.
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Figure 11. Magnetic station map, Burning Pad J - MW8 Loca-
tion, Seneca Army Depot.
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Figure 12. EM survey traverses, Burning Pad A - MW16 Loca-
tion, Seneca Army Depot.
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Figure 13. EM survey traverses, Burning Pad B - MW15 Loca-
tion, Seneca Army Depot.
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Figure 14. EM survey traverses, Burning Pad C - MW17 Loca-
tion, Seneca Army Depot.
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Figure 15. EM survey traverses, Burning Pad D - MW1l4 Loca-

tion, Seneca Army Depot.
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Pigure 16. EM survey traverses, Burning Pad E - MWl2 Loca-
tion, Seneca Army Depot.
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Figure 17. EM survey traverses, Burning Pad F - MW13 Loca-
Seneca Army Depot.
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Figure 18. EM survey traverses, Burning Pad G - MW1l0 Loca-
tion, Seneca Army Depot.
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Figure 19. EM survey traverses, Burning Pad G - MWll Loca-
tion, Seneca Army Depot.
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Figure 20. EM survey traverses, Burning Pad H - MW9 Loca-
tion, Seneca Army Depot.
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Figure 21. EM survey traverses, Burning Pad J - MW8 Loca-
tion, Seneca Army Depot.
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Figure 22. Magnetic field, Burning Pad A - MW16 Location,
Seneca Army Depot. Contour interval 100 gammas. Contours = to-
tal magnetic field minus 56,000 gammas.

- 3 -



HAGER-RICHTER
GEOSCIENCE, INC.

Surface Geophysical Surveys
Seneca Army Depot
August, 1988 File 88J03

BURNING PAD A — MW16 LOCATION

1 1 T T

s

>

T
25

1
20
G
&)
0
(-
1]
A LN

Figure 23. Contours of relative values of inphase component
of induced magnetic field, Burning Pad A - MW1é Location, Seneca
Army Depot. Contour interval 5% of full scale.
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Figure 24. Magnetic field, Burning Pad B - MW15 Location,

Seneca Army Depot. Contour interval 100 gammas.
tal magnetic field minus 56,000 gammas.
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FPigure 25. Contours of relative values of 1nphase component
of induced magnetic field, Burning Pad B - MW1l5 Location, Seneca
Army Depot. Contour 1nterval 5% of full scale.
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Figure 27. Contours of relative values of inphase component
of induced magnetic field, Burning Pad C - MW1l7 Location, Seneca

Army Depot.

Contour interval 5% of full scale.
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Figure 28. Magnetic field, Burning Pad D - MW1l4 Location,

Seneca Army Depot. Contour interval 100 gammas.
tal magnetic field minus 56,000 gammas.
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Figure 29. Contours of relative values of inphase component
of induced magnetic field, Burning Pad D - MW1l4 Location, Seneca
Army Depot. Contour interval 5% of full scale.
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Figure 30. Magnetic field, Burning Pad E - MW12 Location,
Seneca Army Depot. Contour interval 200 gammas. Contours = to-
tal magnetic field minus 56,000 gammas.
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Figure 31. Contours of relative values of inphase component
of induced magnetic field, Burning Pad E - MW1l2 Location, Seneca
Army Depot. Contour interval 5% of full scale. Full scale at
this location is 3.33 times higher than for all of the other in-
phase component contour maps.
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Figure 32. Magnetic field, Burning Pad F - MW13 Location,
Seneca Army Depot. Contour interval 50 gammas. Contours = total
magnetic field minus 56,000 gammas.
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Contour interval 5% of full scale.
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Figure 34. Magnetic field, Burning Pad G - MW1l0 Location,
Seneca Army Depot. Contour interval 50 gammas. Contours = total
magnetic field minus 56,000 gammas.
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Figure 35. Contours of relative values of inphase component

of induced magnetic field, Burning Pad G - MW10 Location, Seneca
Army Depot. Contour interval 2% of full scale.
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Figure 36. Magnetic field, Burning Pad G - MW1ll Location,
Seneca Army Depot. Contour interval 100 gammas. Contours = to-
tal magnetic field minus 56,000 gammas.
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Figure 39. Contours of relative values of inphase component
of induced magnetic field, Burning Pad H - MW9 Location, Seneca
Army Depot. Contour interval 5% of full scale.
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Figure 40. Magnetic field, Burning Pad J - MW8 Location,
Seneca Army Depot. Contour interval 100 gammas. Contours = to-
tal magnetic field minus 56,000 gammas.
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Figure 41. Contours of relative values of inphase component
of induced magnetic field, Burning Pad J - MW8 Location, Seneca
Army Depot. Contour interval 5% of full scale.
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0¢ EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. conducted supplemental sur-
face geophysical surveys in the vicinity of Burning Pad E - MW1l2
location at the Demolition Grounds of the Seneca Army Depot,
Romulus, New York on October 4, 1988. The work was conducted un-
der contract to Metcalf & Eddy, Inc. of Wakefield, Massachusetts
as part of a larger project undertaken for the U.S. Army Corps of
Engineers.

The purpose of the present surveys was to determine if an
area is present down gradient from Burning Pad E that does not
contain buried metal objects that would impede the drilling of a
groundwater monitoring well. Previous geophysical surveys con-
ducted by Hager-Richter in August, 1988 in a 50’ x 50’ area close
to the burning pad indicated the presence of so much subsurface
metal that no satisfactory drilling area was found.

The supplemental surveys were conducted in an area measuring
150’ x 180’ (less the original 50’ x 50’ area). The same
geophysical survey methods were used as in the original surveys:
i.e., magnetics and electromagnetics (EM).

The combined results of the supplemental geophysical surveys
indicate that the northeastern part of the survey area (NE of
coordinates 100, 100 on Plates 3 and 4, in pocket) is suffi-
ciently free of subsurface metal that a ground water monitoring
well can be drilled. The tentative location for MW12 that was
staked on October 4, 1988 is in an area of low magnetic and
electromagnetic gradients and is a satisfactory location for the
drilling of the well.
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. conducted surface geophysical
surveys at 10 locations in the vicinity of burning pads in the
Demolition Grounds of the Seneca Army Depot, Romulus, New York on
August 22 - 23, 1988. The work was performed under contract to
Metcalf & Eddy, Inc. of Wakefield, Massachusetts as part of a
larger project for the U. S. Army Corps of Engineers. The
results of the surveys are reported in a document entitled
"Surface Geophysical Surveys, Seneca Army Depot, Romulus, New
York," dated August, 1988. Figure 1 shows the general location
of the Site.

The purpose of the geophysical surveys conducted in August,
1988 was to detect the presence of large buried metal objects in
the vicinity of proposed monitoring well locations selected and
staked at the Site by Metcalf & Eddy. Two complementary
geophysical methods were used at each location: (1) magnetics,
and (2) electromagnetics (EM). The results of the surveys indi-
cated that satisfactory drilling locations are present at 9 of
the 10 sites. The exception was Burning Pad E - MW12 Location,
where the magnetic and EM gradients were variable and steep, in-
dicating the presence of so much subsurface metal that no satis-
factory drilling site could be recommended.

The present surveys examined a larger area located down
gradient from Burning Pad E for the purpose of determining if an
area is present that does not contain large buried metal objects
that would impede the drilling of a groundwater monitoring well.
The same geophysical methods used in the previous study referred
to above were used for the supplementary surveys, i.e., magnetics
and EM.

Figure 2 shows the location of the area surveyed. The
staked area extends the original 50’ x 50’ survey area north to
the SE edge of Burning Pad D and east to the road separating
Burning Pad E and Burning Pad C. The total area measures 150’ X
180’. The original 50’ x 50’ area occupies the SW corner of the
total area and was not.re-surveyed.
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The Site is generally level and covered by grassy vegeta-
tion. Surface metal in the form of cartridge casings and other
other unidentified debris, probably associated with munitions, is
broadly scattered over the Site. Weathered and broken shale fill
is present throughout the site.

Hager-Richter personnel were on Site on October 4, 1988.
Dorothy Richter and Jeffrey Reid conducted the field operations.
Ms. Sandra Giesler and Ms. Heather Vick of Metcalf & Eddy and Mr.
Michael Tunnicliff of the U.S. Army Corps of Engineers were at
the Site during the geophysical field work. The data were subse-
quently analyzed at the Hager-Richter offices.

2. EQUIPMENT AND PROCEDURES

2.1 Magnetic Survey

The magnetic survey was conducted using an EG&G Model G856
Proton Precession Portable Magnetometer. The G856 1is a
microprocessor controlled instrument with a resolution of 0.1
gamma and accuracy of 1 gamma. The G856 has a memory capable of
storing the data for approximately 1000 stations. The field data
were transferred to floppy disks and the hard disk of a Compag
portable computer at the Site.

We used a 5 foot by 10 foot station spacing the magnetic
survey. Data were collected at 529 stations at the Site. Plate
1 (in pocket) is a station map for the Site.

A base magnetic station was occupied approximately every 45
minutes in order to obtain data necessary for the removal of the
temporal variation in the Earth’s magnetic field. The magnetic
survey data were processed by correcting each reading for the
temporal "drift" of the magnetic field based on the base station
data. The corrected data were then plotted and contoured by a
contouring program developed for use with spatial geophysical
data such as those obtained in gravity, magnetic and certain
other surveys.



HAGER-RICHTER
GEOSCIENCE, INC.

Supplemental Geophysical Surveys
Burning Pad E - MW12 Location
Seneca Army Depot

October, 1988 File 88J03-A

2.2 Electromagnetic Survey

The electromagnetic (EM) survey was conducted using a
Geonics Model EM-31DL terrain conductivity meter. The instrument
is calibrated to read ground conductivity directly in millimhos
per meter with a resolution of 2% of full scale and an accuracy
of 1 mmho/meter.

The EM-31 is an induction type unit and provides measurement
of both the quadrature phase and in-phase components of terrain
conductivity without ground electrodes or contact. For this sur-
vey, we measured only the relative magnitude of the in-phase com-
ponent of the magnetic field induced by the instrument because it
is particularly sensitive to the presence of metallic objects in
the subsurface. The apparent magnitude of the in-phase component
of the induced field was monitored continuously, recorded at 5
foot intervals, and contoured with the same computer program used
to contour the magnetic data.

During the course of the magnetic survey, we had recognized
that the area west of coordinate 60 had extreme magnetic
gradients (similar to those observed in the original 50’ x 50’
survey), and that it was clearly not suitable for unobstructed
drilling of a ground water monitoring well. Consequently, we
conducted the EM survey with traverses spaced 10 feet apart
across the eastern part of the survey, area starting at coor-
dinates 60, O. Plate 2 (in pocket) shows the locations and
directions of the EM profiling traverses.

3. RESULTS
3.1 Magnetic Bsurvey

The magnetic data are presented in Plate 3 (in pocket) in
contour form. The contour interval of 100 gammas was selected
because of the range in magnetic field encountered. The con-
toured data are presented as total intensity above 56,000 gammas,
an arbitrary value near the "normal" or undisturbed total mag-
netic field for the area.

In interpreting magnetic data, several factors should be
considered. The width, gradient, and amplitude of a magnetic
disturbance are useful in estimating the quantity and depth of
the metal object(s). In general, the broader the magnetic signa-
ture, the deeper the object. Magnetic disturbances with very
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steep gradients are caused by objects at or near the surface.
Note that the magnetic technique is limited to detecting ferrous
metal objects. Neither the particular type of metallic object
causing a magnetic disturbance nor its contents can be determined
from the magnetic data alone.

The magnetic gradients in the western half of Plate 3 are
"extremely steep and the general disturbance to the normal mag-
netic field is large. We interpret the magnetic contour pattern
of that area to indicate the widespread presence of metal in the
subsurface. The magnetic gradients in the eastern half of Plate
3 are much lower, in general. The area northeast of coordinates
(100, 100) on Plate 3 appears to be suitable for drilling a
monitoring well.

3.2 Electromagnetic Survey

The in-phase EM data are presented in contour form in Plate
4 (in pocket). As stated in section 2.2, the EM survey was con-
ducted in the area east of the original survey area only. The
contour interval in Plate 4 is 2 percent of full-scale of the
EM-31.

Note that the values contoured for the EM survey are not
direct values of the ground conductivity but are instead relative
to the full scale readings of the in-phase component of the in-
duced magnetic field. The response of the EM-31 in that operat-
ing mode to buried metallic objects is spikes (both positive and
negative) in the apparent readings. The EM response was
monitored continuously throughout the survey and no spikes
greater than about 2% of full scale occur between adjacent re-
corded readings. The apparent zero level of the instrument was
adjusted to 20% of full scale at the start of the survey so that
negative spikes could be detected. As in the case of magnetic
data, buried metal objects produce steep gradients in the EM
values.

The in-phase EM gradients in the eastern part of the survey
area, as shown in Plate 4, are much less steep than in the west-
ern part. As in the magnetic contour map, the area of lowest EM
gradient is in the area northeast of coordinates (100, 100). It
is this area that we interpret to be least likely to contain
large buried metallic objects that can impede the progress of the
drilling program. )
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4. DISCUSSION AND CONCLUSIONS

The magnetic and EM methods are complementary. The magnetic
method detects those metallic objects that are magnetic, but not
all metallic objects are magnetic. For instance, brass objects
are not magnetic. The EM method detects those objects that are
electrical conductors, but not all metallic objects are good con-
ductors. However, most, if not all (from a practical viewpoint),
metallic objects are magnetic and/or good electrical conductors.

Comparison of Plates 3 and 4 shows that the results of the
magnetic and EM surveys conducted near Burning Pad E correlate
very well. We interpret the western part of the survey area to
contain much metallic fill material. The eastern part of the
survey area is very slightly lower in elevation and displays low
magnetic and EM gradients. We interpret this area to be
"original ground" and relatively free of buried metallic objects.

An east-west oriented anomaly occurs in the eastern part of
the survey area in both the magnetic and EM maps, between about
70 to 90 feet north of the baseline. This anomaly extends to the
SW edge of a marshy areas marked by cattails and may be due to an
old drainage culvert.

Based on our preliminary field evaluation of the combined
surveys, Ms. Sandra Giesler of Metcalf & Eddy staked a tentative
preferred new location for MW12 at approximately coordinates
(125, 120) on October 4, 1988. This location is shown on Plates
2 - 4. We conclude that the tentative location for Mwl2 staked
by Ms. Giesler is in an area that does not contain large buried
metal objects that will disrupt the progress of the drilling.
Small cartridge casings are widely scattered on the surface in
the area and might be encountered during drilling at any location
within the survey area. If MW12 is relocated for any reason, we
recommend that it be relocated towards the north, not south, in
order to avoid possible buried metal objects in the region of the
east-west anomaly described above.
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Figure 1. General 1location o¢f the Demolition Grounds,
Seneca Army Depot, Romulus, New York.
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GEOLOGIC LOG
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DRILLING METHOD: ¥ ‘ DRILLING FLUID/BOURCE:{ TOP OF ROCK (DEPTH/ELEV.):
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DRILL CONTRACTOR: /%, o7/ -cofy’ ENG/sEo\f g~ BEBUN : /0-/3-§%
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SAMPLE TYPES NOTES: BORING NO.:
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7 d/’z/y o S/ /0/ .2
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SAMPLE TYPES NOTES: BORING NO.:
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ORM NO. 305

¢ PALO ALTO

METCALF & EDDY, ENGINEERS. $03TON ¢ NEW YORK

WATER CONTENT

LABORATORY No._ OL® = GECTECH

SAMPLE NO. m‘%

pate Testep 10 J 22 /3§

acct. aper._COE- € SENECA NY

accr. ne_ 003288 ~ 3161

TEsTED BY_UD - CHECCH

TEST NUMBER MWE 8’ Mws 10 MW Y IMWwY €' misto Y
TARE NUMBER 3K 3P X 34 2S

A. WEIGHT OF WET SOIL+TARE | 249.4S | 200.49 | 159.15 |213.00 |194.38 |
B. WEIGHT OF DRY SOIL+TARE | 212.38 | L95.79 | 148.14Y | 198.29 179.48 |
C. WEIGHT OF WATER, Wy =(A-B) ¢-.80 Y70 13.01] 1411 ]| 1S.20
D. WEIGHT OF TARE 317 3187 3190 31.8% | 32.3%
E. WEIGHT OF DRY SOIL, Ws=(8-D)| $£,0 .5 8 CY.22 ] 116.34] 1L HG|146.80
F. WATER CONTENT, w=(C/Exico)| 3.8 29 92.% 8.9 oY
TEST NUMBER Mwio 8''Mwid YiMwiA MW 2 Mwt2 ¢
TARE NUMBER W 2T 2M G 2E

A. WEIGHT OF WET SOIL+TARE  (219.4" | L1737 [ 224.7Y | 1LL .93 [212.13
B. WEIGHT OF DRY SoiL+ TARE | 208.40 |416B.13 | 207.16 | 449.35 [197.S7
C. WEIGHT OF WATER, Wy :(A-B) 11.37 19.24 | 47.58) 17 S8| 1S.1¢
D. WEIGHT OF TARE 32.00 19| 3114 20.80 | 31.6Y
E. WEIGHT OF DRY SOIL, W=(8-D)| 479¢. 40 [126¢.29( 175 42| 128.55(1¢5.983
F. WATER CONTENT, W: (C/E x {00) 6.9 15.2 10.0 131 9.4
TEST NUMBER Mw I3 CRwil 8 AMWIY Y MY 8 Mh\is__‘
TARE NUMBER 3A 24 38 26

A. WEIGHT OF WET SOIL+TARE | 24.0.38 | 487.44 | 1LU.04 [240.R9 1"('(.2—
B. WEIGHT OF DRY soiL + TARE | $93.43 | 164.?1 | 14Y8.28 | 229.43 | 129.12
C. WEIGHT OF WATER, Wy : (A-B) 1695 | 25 .13 15.72¢] 11.7¢ 16.83
D. WEIGHT OF TARE 32.07 3L.71S 31.8¢ 32.23 31.89
E. WEIGHT OF DRY SOIL,Ws=(8-D) | 14,1 .30 [ 129 .9¢[44¢(.40]| 497.10| 97.2%
F. WATER CONTENT, w:(C/Ex100)| 40.S 19.8 13.§ 6.0 16.0 '
TEST NUMBER MW T (TMW L 4 TAWLL &' MWIT o [Mw17 8°
TARE NUMBER 323X _3x _3M 24 2R

A. WEIGHT OF WET SOIL+TARE | 240.T1 [204.98 (24490 {198.779 [230.73
B. WEIGHT OF DRY soiL + TARE | 200.97 | 189.1S | 202.40 [186.27 [222-11
C. WEIGHT OF WATER, W, :{A-B) 9214 12.13% 9.50 12.52 8.6
D. WEIGHT OF TARE 3119 | 31% | 3170 | 3191 | 31.84
E. WEIGHT OF DRY soIL,Ws=(8-D) | £ 6 9. 18| LS 7.858]|170.70!154.36(|190.63
F. WATER CONTENT, w=(c/Exi00| &8 7.7 A 8.1 4.5
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SIEVE ANALYSIS

( LABORATORY NO.

0L~ GEOTECH

FIELD SAMPLE NO, _.ij &‘
10o0/23/88

DATE TESTED

ACCT. ABBR. +SCNEC
ACCT. NO. %0329% - 3'53
testepsy AN CHECCH Y

WT. TOTAL DRY SAMPLE + TARE 212.3§5

FORM 309

oy, /oo

B =% PLUS #10 + % MINUS #10 x A

B=

+

x A

WT. TARE# BN 3L
WT. TOTAL DRY SAMPLE 180, S&

o WT. RETAINED  #10 SIEVE Ll.20 % PLUS #10 ___ 33 q

Z WT. PASSING  #10 SIEVE 11 9.3% % MINUS #10 (b.}

% NONPLASTIC FINES

- SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) DILATANCY

i‘é WT. PASSING #10 SIEVE + TARE No DRV STREAGTH

T WrTARE# (sm)

Z' WT. PASSING #10 SIEVE

_ é WASH PORTION PASSING #10 SIEVE
(j § WT. RETAINED #200 SIEVE + TARE

;?j WT. TARE #

g’ WT. RETAINED #200 SIEVE

g WT. PASSING #200 SIEVE

; u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL

2 SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE

é NO. RETAINED RETAINED NO. RETAINED : RETAINED
3 #20 84.S5 4¢.8 |
2 HA0 o 98 QS _&L
11/2% #60
" #140
ol o o 10 0| V23,877 8.6
v | 9.2 0.7 f L
oozl 38, W | 21T So0 A
NO. 10 Wi. 20 33 ,q _TZOOBAL
PAN



FORM 309

RE\V R/R7

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

LABORATORY NO. QAR — GEOTECH
FIELD SAMPLE NO. _Mw_&
t10/e3 /ae

SIEVE ANALYSIS

&I

ACCT. ABBR.

acct. no. ©O328B - 216\

-€E.5€0

W CHECEH

DATE TESTED TESTED BY
WT. TOTAL DRY SAMPLE + TARE 196.19
wr. TaRes 3P 312.87
WT. TOTAL DRY SAMPLE _le4.22
WT. RETAINED  #10 SIEVE 103.83 % PLUS #10 &3.0
WT. PASSING  #10 SIEVE 6 0.69 % MINUS #10 37.0
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) NONPLASTIC FINES
DILATAN C‘{
WT. PASSING #10 SIEVE + TARE i
NO DRY STRENGTH
WT. TARE # S
M
WT. PASSING #10 SIEVE (a
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED RETAINED
A B
3" #20 119.8% 23.0
2 #o o | 129.70 79.0
1172 #60
1 O #140
3/ 1419 8.6 #1200 3¢ | 143,59 B?2.
PAN
3/ $9.494 36.2 -200
NO.4 3¢ 8232, S0.€ b
TOTAL
NO. 10 163.5% 63.0 pledl
PAN

B =% PLUS #10 + % MINUS #10 X A

B=

+

x A




FORM 291

METCALF & EDDY. ENGINFERS,

CGRrRLAETDATIC N
LABORATORY NO._OI® — 0m0._.mn.1
(]
FiELo sampLE nNos. MW =9 3 Y "ao

DATE TESTED _ONN..W \DW - [[o m.w_mmm

T T TN T TG
N e TV LD

acct. assr.COE —E, SENECA MY

AccT. no._ Q03288 -3161

tesTeD py W. CAECCH)
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-

FORM 309

RFV R/IRY

METCALF & EDDY, INC., Engineers, BOéTON

. NEW YORK "« PALO ALTO

SIEVE ANALYSIS

LABORATORY NO. _ Qi GEOTECH
¢
FIELD sampLE nO. AR 9D |

accr. assn, SOE= €. SENECA NY

0o 3288 -3214 |

ACCT. NO.
DATE TESTED _'LL‘!ll_G_b______ Testep By W) . CHECCH |
WT. TOTAL DRY SAMPLE + TARE 148.44
W TARE# 2 X 31.%0
WT. TOTAL DRY SAMPLE 116.3¢4
WT. RETAINED #10 SIEVE 2524 % PLUS #10 2L
WT. PASSING  #10 SIEVE 94.30 % MINUS #10 183
PLASTICITY
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) :z :L""'“g:t‘\“'\sm e
WT. PASSING #10 SIEVE + TARE
WT. TARE # SANDY | SI'LTb , CLAY
WT. PASSING #10 SIEVE (cL)
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
U.S. CUMULATIVE U.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED . RETAINED
g ~ #20 34.24 29.4
2 - gy 39.L0 34.0
3 #60
" #140
2 3¢ | 5325 qe.2
3/8" (o) 0 Ff‘og
no.aax| 14D 12.8 200
NO. 10 25 .‘ll‘ 211 _TZ%BAL
PAN

B =% PLUS #10 + % MINUS #10 x A

B=

+

x A




FORM 309
AFV A/R7

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

SIEVE ANALYSIS

0418 - GEQYECH

LABORATORY NO.

accr. asen, CBE ~E . .sevea uy

FIELD sampLe No, AW D &' accr. no. SO B-31614
DATE TESTED IO/ 23 / 8e TesteD By Aa) - CHECCH)
WT. TOTAL DRY SAMPLE + TARE iia .29
WI.TAREY 3@ 31.%3
WT. TOTAL DRY SAMPLE 166 46
WT. RETAINED #10 SIEVE g4.00 % PLUS #10 So.S
WT. PASSING  #10 SIEVE 82 .46 % MINUS #10 49.5
PLaSTICH

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING #10 SIEVE + TARE

A0 DILAT C“
SoME ORY STREAGTH

WT. TARE # .
CLAYEY, SILTY , GRAVEL
WT. PASSING #10 SIEVE (6¢c)
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED ‘NO. RETAINED RETAINED
A B
| 92-60 5S¢
. “ u | 96.84 S8.2
1172+ #60
- #140
34 6 7200 94 | {062.SD 6l.6
PAN
378" (9-2¢ -G -200
W
no.43G| YD 38.7 200
TOTAL
NO. 10 Y.00 SD.S e
PAN

B =% PLUS #10 + % MINUS #10 x A

B= +

x A




~ORM 291t

METCALF & EDDY. ENGINEERS.

LABORATORY NO._OL® — GEOTECH
FIELD sampLE Nos. MW =10 3 4 s» 2’

DATE TESTED .o\mw\mw - _O\ENWN

o vy o —a

CU =N 2L

acct. aser. QOB - SENECA LAY
accT. No.__ OO 3B B - Dl

TESTED BY._U). CHECCH)
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Gt

*ORM 309
REV. 6/83

METCALF & EDDY, INC., Engineers, BOSTON . NEW YORK .

PALO ALTO

SIEVE ANWNALYSIS

_012- GEOTECH

LABORATORY NO.

accr. aser. COE - E .SENCCA MY

’
FiELD sampie no. AW 1O 4 accr.no. 20 3289- 3
——— ./ “_/3_8 testeoey . MN. CHECCHY
WT. TOTAL DRY SAMPLE + TARE 119.18¢
WI.TARE# 28 32.39
WT. TOTAL DRY SAMPLE 146.809
WT. RETAINED #10 SIEVE S34L % PLUS #10 36M
WT. PASSING  #10 SIEVE 23.3% % MINUS #10 63.6
4 U
PLASTIC ™
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) NO DILATAA
WT. PASSING #10 SIEVE + TARE StignT DY ; TREVETH )
< <
WT. TARE # C‘-H@‘j,SlLT"\ M
(SQ)
WT. PASSING #10 SIEVE
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED RETAINED
A B
3 #20 9.4 q¢. &_
o 10 oo 76.22 §2:0
1w #60
1 #140
3/a o o 1200 1 | 90,90 (AR
- 4.37 | 3.0 i) \
WASHED
NO.4 2¢ 14, 53 20.1 -200
TOTAL
NO. 10 63,4\ 6N ek
PAN

B =% PLUS #10 + % MINUS #10 X A

+

X A




SIEVE ANALYSIS

('?- LABORATORY NO. O\® - GEOTECH acer. ager, COE = € -SENECA, NY
rieLo savee no. — AW 1O 8 ! acct.no. 00 32eR-30GY
DATE TESTED io/23 /L‘ Testen gy M) . CHECCH
WT. TOTAL DRy sampLe + Tare __ 20 8. 10
WT. TARE# 3W 32.00
WT. TOTAL DRY SAMPLE 176.3%0
- wr, rErAmED wioseve 218 BY % PLUS #10 G1S
2 @ Fillsmg e . D (-G % MINUS #10 32.S
2 SUGHT/low  PLAS hcn'wj
. SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.} SWw DILATAN
g WT. PASSING #10 SIEVE + TARE SUGHT Dey € ™
E WL TARE# (sc)
z’ WT. PASSING #10 SIEVE
e
‘ é WASH PORTION PASSING #10 SIEVE
( é WT. RETAINED #200 SIEVE + TARE
2 wrtaRew
¢Z§ WT. RETAINED #200 SIEVE
g WT. PASSING #200 SIEVE
3 u.s. CUMULATIVE U.s. CUMULATIVE | % PASSING % TOTAL
3 SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
.:é NO. RETAINED RETAINED NO. RETAINED A RETAINED
3 #20 132.%0 = 28.Y
2 #0 g 1342 - 2¢.2
1172 #60 s
1" #140 -
3/4" [0} 0 #2005y | L4O0 M9 A 79-& ‘
3/g" 10.15 $.8 ID2'6\0% \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\“
No4g,| LLSO | 349 S00 AR
NO. 10 119.94 (,‘7.? _TSOEAL
PAN
(. ' B =% PLUS #10 + % MINUS #10 X A

B= + X A

FORM 309
REV. 6/83



. ORM 29I

METCALF & EDDY. ENGINFERS

FIELD sampLE Nos. NAW- 11 1

GRATDATION
LABORATORY No. OB — GEOTECH

y',8'’

DATE TESTED .o\Nw\mO — 10/31/8%

CURVES

acct. aser. COE - SENECA = Y

ACCT. NO.

003288 ~3l(I

TESTED BY, W) - CHECCH |
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FORM 309
REV. 6/83

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

SIEVE ANALYSIS

LABORATORY NO. 019 —QGEOTECW

ey Sy o, AR AR, .
/23 /88

DATE TESTED

ACCT. NO.

TESTED BY

accr. assr. SOE= €.SENECA NV

603289 -31k10

W . CHECCH)

WT. TOTAL DRY SAMPLE + TARE . Lss . L3

WI.TARE# @ L 34 .84

WT. TOTAL DRY SAMPLE 12 6 .2 9

WT. RETAINED #10 SIEVE 6.20 % PLUS #10
120.09

WT. PASSING  #10 SIEVE % MINUS #10

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING #10 SIEVE + TARE

4.9

9S.\

NOMPLASTIC FINES

DILATAN ey

WT. TARE #

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

NO DRY STRENGTH
(hiy

B =% PLUS #10 + % MINUS #10 X A

B=

<+

X A

u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE 'WEIGHT | 10% RETAINED | SAMPLE

NO. RETAINED RETAINED NO. RETAINED RETAINED

A B

3~ #20 9.L9 279

2 0 2¢| [ZMZ 98

11/2* #60

1" # 140

3/4” ool 2.2 22.0

s PAN
3/s’ o & -200
WASHED

NO.4 2Z 3 .35 Zo ¢ -200

NO. 10 ¢L.20 q .q _TZOOTOAL

PAN




FORM 309
REV R/R3

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

LABORATORY NO.

0L\® - GEOTECH

SIEVE ANALYSIS

acct. apen, QOE=~ €. SENCCA Ay

FIELD SAMPLE NO. MWL %' accr.no. 0329 - 3160 \
DATE TESTED 'o'/ "3l63 Testep By )« CHECCH }
WT. TOTAL DRY SAMPLE + TARE 207. \6

WT. TARE #

2M

WT. TOTAL DRY SAMPLE

31

Y

11§

42

WT. RETAINED #10 SIEVE S1.30 % PLUS £10 29.2
WT. PASSING  #10 SIEVE 124 .42 % MINUS #10 70.%
NoU PUASTic
SPLIT PORTION PASSING #10 SIEVE (approx. 116 gm max.) D\LAT‘P\NW
WT. PASSING #10 SIEVE + TARE NO OM{ STRCNGTH
WT. TARE # )
SAND + SILT
WT. PASSING #10 SIEVE
GM-mL)

WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE

u.s. CUMULATIVE U.S. CUMULATIVE | % PASSING % TOTAL

SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED RETAINED
A 8

3" #20 06.\Y 272.7?

2" #0 am| 19987 q2.7?

1172 #60

1 #140

34" o o 200 3¢ | 107, L9 GL.Y

; PAN
3/8 1“ 075 9.5 -200 \\
WASHED
No.a 2| 365 0.9 -200
TOTAL
NO. 10 $1.20 29.2 00
PAN

B =% PLUS #10 + % MINUS #10 x A

B=

+ x A
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OL% —GEOTECH
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4
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FORM 309
RFV R/IR2

PALO ALTO

. NEW YORK .

Engineers, BOSTON

METCALF & EDDY, INC.,

SIEVE ANWNALYSIS

LABORATORY NO.

018 - GEoTecH

accr. assr, COE — € .SENECA Ay

FIELD SAMPLE NO. MW 12 2' ACCT. NO. 063186216l
DATE TESTED .°/ 23 / 88 Testep ey W o CHECCHN
WT. TOTAL DRY SAMPLE + TARE 149.3¢
wr.tares (o 20.80
WT. TOTAL DRY SAMPLE _l29,866
WT. RETAINED #10 SIEVE 2.4 % PLUS #10 %6
WT. PASSING  #10 SIEVE -u- 8. 8 'L % MINUS #10 92“'(
NOW OLRSTIC Fineg
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.} D‘ Lh'PAN"»\'
WT. PASSING #10 SIEVE + TARE Mo DH STRENGTH
WT. TARE # m Cm

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

(M)

u.s. CUMULATIVE v CUMULATIVE | % PASSING *| % TOTAL

SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED . RETAINED
3 #20 14,63 114
- k0 *>a | 1 ?.2$ 14. 5 &
314 200 28 | 36.4Q 27.6
w s T
NO.4 ( ‘| 00 3.1 leg(sJHED \\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NO. 10 974 2.6 T2001(’)AL

B =% PLUS #10 + % MINUS #10 X A

B=

+ XA
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FORM 309
REV. 6/83

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

SIEVE ANALYSIS

LagoraTORY NO. O3B = GEQOTECH accr. asen. COE= €. SENECA NY
FiELD samrie No. MW 12 G’ ACCY. NO. 003289~ 3ip!
DATE TESTED t5/28 Testep sy W e SHECIH)

WT. TOTAL DRY SAMPLE + TARE 1971 . S7?

wr. tare s & 3L.6Y

WT. TOTAL DRY SAMPLE 16S5.93

WT. RETAINED  #10 SIEVE 111. 67 % PLUS #10 13

WT. PASSING  #10 SIEVE 84.26 % MINUS #10 327

ANon PLASTIC FWeS

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) su G“T Bt Uﬁwz
WT. PASSING #10 SIEVE + TARE _ N6 b S TReNGTH
WT. TARE # m CL#"'

WT. PASSING #10 SIEVE

(M)

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

3'-. «20. 118.2% - 2.2
s ] nzz 1 (20.2% 724
13/4 ) o :;:Z ;z 128.00 721
— 13.1 o o
No.4 2€ ﬁ(’ ;3 { l_)% T \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NO. 10 ‘ ‘ . -Tzo(;(p)AL

B =% PLUS #10 + % MINUS #10 X A

B= + x A




GRADATICN CURVES

LABORATORY No._Ol® — GEOTECH accT. ABsr. COE -~ SEAECA AW
t ?
FIELD SAMPLE NOS. 4% ; ACCT. NO.___ 002298 -~ Sib!
L]
eﬁ DATE TESTED _0\»m\m0 = 10, 3i/ee TESTED BY__ WD . CHECCHL
149, 4M AB ONISSYE AN3Y U3d ! ﬂ _ [ 2
8 2 S ° 2 3 = - ] ° o
T 100° ﬁ T - ﬁ T 1— 100"
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FORM 309
REV. 6/83

METCALF & EDDY, INC., Engineers, BOSTON . NEW YORK .

PALO ALTO

LABORATORY NO.

OLD~ GEOTECH

SIEVE ANALYSIS

accr. aoen. E= E.SENECA K AY

FiELD sawpLe no, AW 1D &' accr.no. 203228-316!
DATE TESTED { °/ R / 3_8 TESTED BY ‘Q.-__Q’_QCCH:‘
WT. TOTAL DRY sampLE + TARE 39 D.43
WT. TARE# DA 32.077
WT. TOTAL DRY SAMPLE 164. 3¢
WT. RETAINED  #10 SIEVE 8s 4L % PLUS #10 $3.0
WT. PASSING  #10 SIEVE 15,90 Bvaaleivion_ S Re0
oR PLASTIC
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) sww It ﬁTANC‘
WT. PASSING #10 SIEVE + TARE o5 & <TRENCTY
WT. TARE # "
WT. PASSING #10 SIEVE TRNeE LN-‘
(@m)
WASH PORTION PASSING #10 SIEVE
WT. RETAINED #200 SIEVE + TARE
WT. TARE #
WT. RETAINED #200 SIEVE
WT. PASSING #200 SIEVE
u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED . RETAINED
3 #20 89.89 58.7
2' H0 9o Qg.gq 58‘7_
i W7 #60
1 0 (o #140
314" 256.:37 1.2 #200 3 | 407.8S 66.6
- §2.4 32.3 200
no43p| 5.7 4.0 00
No.lo | 8SYL €3.0 00
PAN

B =% PLUS #10 + % MINUS #10 x A

B=

+

x A




SIEVE ANALYSIS

O\ — GEOTECW

LABORATORY NO.

MW 13 8’

accT. assr. COE =& .SCNECA ., ANY

e0228%-3iL !

FIELD SAMPLE NO. ACCT. NO.
DATE TESTED ' °/ 29 / 88 TestEo By ). CHECCH )
WT. TOTAL DRY SAMPLE + TARE 16L.T4
WT. TARE# 2W 31"75
WT. TOTAL DRY SAMPLE 129.9¢
o WT. RETAINED  #10 SIEVE 40.88 % PLUS #10 2.4
= WT. PASSING  #10 SIEVE 89.0% % MINUS #10 8.6
Q . .
g NOW-PLASTIC To SUEHT AAST
- SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) SLow Ol ATAN
- .
S WI. PASSING #10 SIEVE + TARE No DRM STRENCTH
z
& WT. TARE # TRACE (_(_Aﬂ

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

@)

METCALF & EDDY, INC., Engineers, BOSTON

™ #20 48.34 — 37.2
2" 1o 33| S3.83% qL.4
3/4" [/ 0 #20 96| (3.9 h
1913 14.7 o A \\\\\\\\\\\\\\\\\\\
no.4 3w 232,00 24-6 B A
NO. 10 Y0.8% 3.4y _Tz%TOAL

\ B =% PLUS #10 + % MINUS #10 x A

REV. 6/83




GRADATICIN C Ix=xNIS=

LABORATORY NO._OL® ~ GEQTECH accT. ABBR. COE ~ SEMECA i Ay
FIELD SAMPLE Nos. N\W-1Y o .._.J. =X accT. NO.__ 0063288~ 36!

A, DATE TESTED _O\NPNWO - _o\m_\mm TesTED By 4. CHECCH |

H ZMOIZM A6 JKISSVS iK3D ¥3d | _
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FORM 291



SIEVE ANALYSIS

( : LABORATORY NO.

FIELD sampLe NO. AAW) &Y Y

1% - GéOTECH

accr. assr, QOE-E.SEnECA NY

acct.no. 9O032RB =B\

DATE TESTED ‘olzejaJ TESTED BY Q- C“‘.CCH']
WT. TOTAL DRY SAMPLE + TARE 148.28
wr.TaREY 38 31.%8
WT. TOTAL DRY SAMPLE 116 Ho
° WT. RETAINED #10 SIEVE 1.5 % PLUS #10 14.2
2 WT. PASSING  #10 SIEVE 292.89 % MINUS #10 8S.8
O o .
S PLASTICIY
. SPLIT PORTION PASSING #10 SIEVE (approx. 116 gm max.) SLW 'D\LATAMQV
g WT. PASSING #10 SIEVE + TARE SoME  ORM STREAGT
£ WL TARE# S\LT ond CLAN
W PASSING #10 SIEVE ((J9)
O
g WASH PORTION PASSING #10 SIEVE
]( § WT. RETAINED #200 SIEVE + TARE
E’ WT. TARE #
‘2; WT. RETAINED #200 SIEVE
»  WI. PASSING #200 SIEVE
8
. u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
3 SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
o NO. RETAINED RETAINED NO. RETAINED RETAINED
= A B
3 #20 Z2§5.09 24, C |
2" #0 2p | 29. %\ 2. ¢
1172 #60
- #140
3/a” - (=) #200 37 q {.6O 26/
PAN \
a/g” 2.3 2.0 -;02 “\\\\\\\\\\\\\\“\\\\\%
WASHED
no.38] 2.7¢ 6L 700 A
NO. 10 b5l N2 e
PAN
N B =% PLUS #10 + % MINUS #10 x A
B= + XA
FORM 309

REV. 6/83
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FORM 309
REV. 6/83

. NEWYORK . PALO ALTO

METCALF & EDDY, INC., Engineers, BOSTON

SIEVE ANALYSIS

tasoraToRY NO. _ OLB = GEOTECH

FIELD SAMPLE NO. MN___&L‘ 8 .

accr. assh. CRE=C .SENECA NY
ACCT. NO. M“ e

DATE TESTED iO/ (A= / g8 Testepay MW CHECC K
WT. TOTAL DRY SAMPLE + TARE 229.13
WI.TARE® 24§ 22.03%
WT. TOTAL DRY SAMPLE 1977.10
WT. RETAINED #10 SIEVE 22.34 % PLUS #10 ¥9.4
WT. PASSING  #10 SIEVE 99.7¢ % MINUS #10 §0.6
fLASTICITY

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING #10 SIEVE + TARE

NO DILATANC

WT. TARE #

SOMG DRy STRE NGTH

WT. PASSING #10 SIEVE

(se)

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE 'WEIGHT | 10% RETAINED | SAMPLE

NO. RETAINED RETAINED NO. RETAINED RETAINED

A B

3 #20 1LleS2 59.4

2" #o se | 125.49 63.7

w #60

, #140

3/4" o o #003¢q | 142.9L 2.5

a/g” 1.4 160 F;og

no.s 2¢|  LU.TS 32.8 S0

oo | a7.34 | 994 o

PAN

B =% PLUS #10 + % MINUS #10 x A

B=

-+

X A




GRADATIC I CUOURVES

LABORATORY No._OA® = GEOTECH accT. aper. COE - €. SGANECA AY
FIELD SAMPLE NOS. ;i.PﬂJ" Nﬂ ' acct. no.__ 008298 - 316!

]
.h pate Testen_ (O[22 -~ {0 1esTED BY_ ). CHECCH
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FORM 309
REV. 6/83

PALO ALTO

. NEW YORK .

METCALF & EDDY, INC., Engineers, BOSTON

LABORATORY NO.

’
FIELD SAMPLE NO. M_“‘_-LS.__Z-___

SIEVE ANALYSIS

©18- GEOTECH

accr. assr. COE = e'“”“‘g AN

00 32298 -~ 3iul

ACCT. NO.
DATE TESTED ../ z 6 /‘ 8 TESTED 8Y w. C“&-CCH‘.

WT. TOTAL DRY SAMPLE + TARE 129.142

WT. TAREH &P 31.89

WT. TOTAL DRY SAMPLE 971.23

WT. RETAINED  #10 SIEVE 130 % PLUS #10 .S
WT. PASSING  #10 SIEVE 8993  unussio _22:S

tCASTIC

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING #10 SIEVE + TARE

WT. TARE #

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

NO b‘u.amuu—l
DRY STRENGTH

Some

siLT

(V)

B =% PLUS #10 + % MINUS #10 x A

~+

x A

u.s. CUMULATIVE U.S. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE

NO. RETAINED RETAINED NO. RETAINED RETAINED

A B

3 #20 .10 ity

- 0 3¢ | (3,20 1%.C

11727 #60

1" #140

a/ar 120 12 | 20.§ 21.1

= PAN
3/8 o o -200
WASHED
NO.4 29 2.87 3.0 -200
= TOTAL
R 7.30 25 -200
PAN




o\ — GEOTECH

SIEVE ANALYSIS

accr. asesr, COE — €. SENECA | Y

REV. 6/83

( ) LABORATORY NO.
FiELD sampLe no. AW AS G’ accr.no, ©032BD 3Nl
oarcresree 19 /29 /88 Testep gy W CHECCH
WT. TOTAL DRY SAMPLE + TARE 200.91
wr.taredr T 31.19
WT. TOTAL DRY SAMPLE 169.48
o WT. RETAINED  #10 SIEVE 137.56 % PLUS #10 813
E WT. PASSING  #10 SIEVE 31.62 % MINUS #10 18.7
g Now PLASTIiC
. SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) RatiD DILATANC
§ WT. PASSING #10 SIEVE + TARE bl D‘“‘I STRL 11,.‘
£ WT.TARE# +S
z' WT. PASSING #10 SIEVE R‘OCK Fm“\ e
@&e)
©  WASH PORTION PASSING #10 SIEVE
( § WT. RETAINED #200 SIEVE + TARE
& wr tames
g’ WT. RETAINED #200 SIEVE
2 WT. PASSING #200 SIEVE
" u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
2 SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE
g NO. RETAINED RETAINED NO. RETAINED " RETAINED
g
3 #20 139.89 827
2" #o 22| 144 . HC 83.6
11720 #60
= #140
3/a” o o n00 ¢ | |§ 3"‘5 0.8
o T - /]
noesy| Bl (3 | 29.5 200 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NO. 10 ‘3‘7‘51, 81.-% S
PAN
% B =% PLUS #10 + % MINUS #10 x A
B= + X A
FORM 309
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JORM 2914

METCALF & EDDY. ENGINEERS,

FIELD sampLE nos. MW= § Y 6

GRADATICIN CURV =
LABORATORY NO._OL® = GEOTECH

DATE TESTED .O\NWIE - ..O. .\.W~.\ 88
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FORM 309
REV.6/83

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC., Engineers, BOSTON

SIEVE ANALYSIS

LABORATORY NO. _© - OTECH ACCT. Agsr. o= €. SeN6cA ANY
FIELD sampLe no. MM 1o o accr.no. ©032DR-8(GY
DATE TESTED "/ c8 /o8 TesiEp sy . CHECC )

WT. TOTAL DRY SAMPLE + TARE 189.775

W TAREH B X 31.90

WT. TOTAL DRY SAMPLE 1§1.85

WT. RETAINED #10 SIEVE "‘30 1'7 % PLUS #10 2’7"‘

WT. PASSING  #10 SIEVE L134.58  sdintous 2.6

SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.)

WT. PASSING #10 SIEVE + TARE

WT. TARE #

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

SUGHT  PLASTICI My

DUWATANY
NO DM STRENGTH

TRE CLAY

(M)

u.s. CUMULATIVE Us. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT | 10% RETAINED | SAMPLE

NO. RETAINED RETAINED NO. RETAINED RETAINED
A B

3 #20 (3.40 40.2

7 #0 o p ‘75‘.3’ q?!&

11727 #60

1" #140

3/4” o @ e 95 4 85 0.

e 2.1 2-S 500

No.43x| 20.2% 12.8 200

oo | Y517 4 200

PAN

B =% PLUS #10 + % MINUS #10 x A

+

X A




SIEVE AWNALYSIS

( LABORATORY NO. _ O AR - GGOTECH acct. assa. COE —€.SENGA NY
FIELD sampie no. AAW 16 o' accr.no. OOB2EB=3fLl

DATE TESTED '5/&8 /e 8 TESTED BY W. CH QCCH.D
WT. TOTAL DRY SAMPLE + TARE 202 Y40
WI.TARE# SM 21.70
WT. TOTAL DRY SAMPLE _4no0.7
o WT. RETAINED  #10 SIEVE 5§0.43 % PLUS #10 29.S
3 WT. PASSING  #10 SIEVE 120 .27 % MINUS #10 70.S
o
<< ’ » .
n: SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) SL-‘GHT PO&ST|C‘ T\1
£ Wr. PASSING #10 SIEVE + TARE DILATA C.t1
O .
> 3
; WT. TARE # NO DM SHWL\GTH

WT. PASSING #10 SIEVE TRACR C(.A““l

M)

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

METCALF & EDDY, INC., Engineers, BOSTON

u.s. CUMULATIVE u.s. CUMULATIVE | % PASSING % TOTAL
SIEVE WEIGHT % SIEVE 'WEIGHT | 10% RETAINED | SAMPLE
NO. RETAINED RETAINED NO. RETAINED RETAINED
A B

3" #20 ¢G7.00 39.2
. mo ,p] 78.07 ) AT/
Yz #60
. #140
- ] o #200 3| [02.L:D 0.2
ol S 2.2 700

WASHED
No.4 g 29.8D (<2 -200

TOTAL
NO. 10 50 '“ 5 ° -200
PAN

B =% PLUS #10 + % MINUS #10 x A

B= + x A

FORM 309
REV. 6/83
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GRADATICLT
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SIEVE ANALYSIS

gt Lasoratory no. _OLB - QEOTECH accr. assr. SOE-E.SENCA, MY

FIELD sampie no. _PAW AT &’ ACCT. NO. “37-5;& =31 Ll
DATE TESTED [O/ ZQAL restep gy WO+ CHECCHN
WT. TOTAL DRY SAMPLE + TARE 1%6.277
wi.TARE# W 31.94
WT. TOTAL DRY SAMPLE AS4.36
. WT. RETAINED  #10 SIEVE §S.6! % PLUS #10 260
2 WT. PASSING  #10 SIEVE 28.s % MINUS #10 4.0
O "
2 Now PURSTLC
. SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) SLW DILATANC L1
;ég_ WT. PASSING #10 SIEVE + TARE No BH STREMGTH
z
uzj WT. TARE # ce c,u\"l

WT. PASSING #10 SIEVE

(Sm)

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

METCALF & EDDY, INC., Engineers, BOSTON

3 #20 79. 20 : SIB-3
e . ::Z 3n| 88 (Y $7. 1
;/4 o ° :;:Z 24 [102.63 6.5
i 3,50 2.3 200 T
mo zg | 123 | (5 M
NO. 10 S, 6.0 g

L = B =% PLUS #10 + % MINUS #10 X A

FORM 309
REV. 6/83



FORM 309
REV. 6/83

Engineers, BOSTON

. PALO ALTO

. NEW YORK

METCALF & EDDY, INC.,

SIEVE ANWNALYSIS

O©4.8 — GEoTECH

LABORATORY NO.

accr. assr, COE~ €.SENCCA Ay

FELD sampLe no. AN 47T 8

03288 ~3i4)

ACCT. NO.
DATE TESTED '°/£__° ,/a e TesTep sy W)« CHECCH,
WT. TOTAL DRY SAMPLE + TARE 222 . A%
WT. TARE # 2 R, 31L.54
WT. TOTAL DRY SAMPLE 190.63
WT. RETAINED  #10 SIEVE 100.86 % PLUS #10 §2.9
WT. PASSING  #10 SIEVE 8 q "7 8 % MINUS #10 q .7‘ 1—
. Nod PLASTIC
SPLIT PORTION PASSING #10 SIEVE (approx. 115 gm max.) Sou D(LATP\Moj

WT. PASSING #10 SIEVE + TARE

WT. TARE #

WT. PASSING #10 SIEVE

WASH PORTION PASSING #10 SIEVE

WT. RETAINED #200 SIEVE + TARE

WT. TARE #

WT. RETAINED #200 SIEVE

WT. PASSING #200 SIEVE

Ne Bhy Seen6TH

GRAVEL A SAND
acd  CLAy

GM)

U.S. CUMULATIVE U.S. CUMULATIVE % PASSING % TOTAL
SIEVE WEIGHT % SIEVE WEIGHT 10% RETAINED SAMPLE

NO. RETAINED RETAINED NO. RETAINED A RETABINED

3" #20 il [ A T3 ¢l.2

2 10 28| 12U .G (A |

1172 #60

17 #140

aia” o o 20 oy | 14S.91 7¢.S |

38" 32.(9 6.9 208

no.4gR| 19.9% Y4!1.9 200

voo | ¥00,8§ S28 o

PAN

B =% PLUS #10 + % MINUS #10 X A

B= +

XA




SENECA MONITORING

WELL DEVELOPMENT

MW-8
' SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals.
initial depth to water 6.3’ 10-16 8:20 cloudy 13 7.10 1000 4.5
surged-bailed dry 9:30 2
bailed dry 11:00 dirty 20 7.22 2
photo 1:30 cloudy 24 7.26 950 1
bailed total 5 hrs. 9.5 total




SENECA MONITORING

WELL DEVELOPMENT

MW-9
K SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals.
initial water table 4.3’ 10716 12:00 cloudy 22 7.13 950 5
surge & bail 1:30 cloudy 5
surge & bail 2:20 23 7.12 950 3
photo 3:50 cloudy 21 7.1 970 3
bailed total 4 hrs. 16 total




SENECA MONITORING
WELL DEVELOPMENT

MW-10
SP COND

Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals.
initial depth to water 5.7/ 10-7 10:10 brown-cloudy 1 6.91 500 2.5
bailed dry 11:45 cloudy 1" 7.14 600 20
initial depth to water 5.4’ 10-7 9:30 13 7.17 750 3.5
surge & bsil dry 10:50 very silty 20 7.28 800 2.5
bailed dry 1:18 silty 24 7.42 875 2
photo 3:06 cloudy 22 7:20 940 2
bailed total 7.5 hrs. 14.5 total




SENECA MONITORING

WELL DEVELOPMENT

Mw-11
o SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals,
initiel water table 6.1/ 10716 12:00 very silty 19
surged & bailed 1:00 black/brown S
pumped 10/18 8:00 black/brown 17 7.55 1300 13
10:40 brown 7.47 1250 15

punped & bailed

............

52 total




SENECA MONITORING

WELL DEVELOPMENT

MW-12
SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals
initial water table 4.5/ 10717 12:10 {t. brown/cloudy 24 7.33 1050 4.5
surged & bailed 1:30 getting cleaner 3.5
bailed dry 2:10 26 7.46 1075 3
surged & bailed dry 4:00 22 7.41 1300 4.5
bailed dry photo 7:00 cloudy black 17 7.37 1100 2.5
total hrs. 4.5 18.0 total




SENECA MONITORING

WELL DEVELOPMENT

MW-13
SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals,
initial water table 5.1/ 10716 3:30 black 23 7.1 875 5
surge & bait dry 10717 8:00 black 15 7.17 850 5
bailed dry 9:45 black 5
surged & bailed dry 11:00 clearing up some 20 7.20 900 5
photo 11:30 black-brown ~ e-ecccceceans
bailed total 4 hrs. 20 total




SENECA MONITORING

WELL DEVELOPMENT

MW-14
: SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals.
initial water table 5.5/ 10/17 7:30 cloudy 14 7.04 1000 4
surge & bailed dry 9:00 3
surged & bailed dry 11:00 2
photo 11:45 cloudy 21 7.25 1100 5
total 4 hrs. 14 total




SENECA MONITORING

WELL DEVELOPMENT

MW-15
! SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals.
initial water table 4.0/ 10/17 12:30 cloudy 25 7.21 1040 3
surged & bailed 1:30 silty 25
slow recharge 4300 very silty 22 7.44 1050 0.1
bailed dry 10718 8:00 very silty 17 7.42 1300 2
photo 11:00 cloudy-silty 2
total 6.5 hrs, 9.6 total




P )

SENECA MONITORING

WELL DEVELOPMENT

MW-16
SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cme # gals.
initial water table 6.4/ 10718 8:00 photo cloudy 17 7.73 850 0.1
well almost dry
well amost dry 12:30 dry
total 4.5 hrs. 0.1 total




MW-17

photo

SP COND
Comments Date Time Appearance Temp (C) pH mmhos/cm2 # gals
initial water table 4.55’ 10217 12:15 brown/black 24 7.30 1040 10
surged-well regenerating
quickly, plan to pump
surged throughout pumping 10/18 10:40
12:00 clear 16 7.95 700 25
2 hours

35 total




Seneca Army Depot- Recovery Test Data

MW-8 MW-9 MW-10
Static W.L.= 6.90 ft (TOC) Static W.L.= 4.30 ft (T0C) Static W.L.= 6.40 ft (TOC)
Time Water Level Time Water Level Time Water Level Time Water Level
(sec) (ft) TOC (sec) (ft) TOC (sec) (ft) TOC (sec) (ft) TOC
0 8.05 0 5.96 256 4.74 0 7.68
[ 8.03 4 5.94 258 4.73 10 7.65
9 8.02 7 5.9 275 4.68 20 7.63
13 8.01 11 5.87 288 4.66 25 7.62
19 7.98 16 5.85 293 4,64 33 7.60
35 7.97 24 5.81 301 4.62 44 7.59
41 7.95 28 5.79 310 4.60 51 7.58
50 7.9 33 5.77 330 4.57 63 7357
62 7.92 36 5.75 342 4.55 76 7.56
86 7.91 45 5.73 350 4.54 101 7.55
100 7.90 49 5.72 373 4.50 126 7.52
131 7.88 53 5.70 397 4.48 138 7.50
142 7.87 58 5.68 423 4 .45 174 7.49
152 7.87 63 . 5.66 454 4.43 208 7.47
165 7.86 66 5.65 490 4.42 266 7.45
200 7.85 77 5.64 543 4.39 320 7.43
235 7.83 80 5.61 591 4.38 468 7.40
266 7.82 86 5.59 650 4.37 676 7.33
297 7.81 97 5.57 71 4.35 EOT 875 7.30
373 7.80 101 5.55 1294 7.25
411 7.79 109 5.53 1548 7.20
582 7.76 115 5.52 2296 7.15
916 7.70 122 5.50 6671 6.87
1220 7.66 127 5.48 10250 6.73
1610 7.62 133 5.42 12600 6.68
2231 7.56 140 5.35 15414 6.63 EOT
2771 7.52 145 5.32
3352 7.47 EOT 152 5.25
158 5.20
165 5.15
172 5.11
179 5.07
184 5.04
187 5.02
191 5.00
196 4.97
200 4.95
213 4.90
218 ;.87
227 4.85
230 4.82
236 4.79
246 4.77



Seneca Army Depot- Recovery Test Data

MW-11 MW-12 MuW-13 MW-14

Static W.L.= 6.30 ft (TOC) Static W.L.= 3.98 ft (TOC) Static W.L.= 4.90 ft (TOC) Static W.L.= 5.47 ft (TOC)
Time Water Level Time Water Level Time Water Level Time Water Level

(sec) (ft) TOC (sec) (ft) T1OC (sec) (ft) T0C (sec) (ft) TOC

o] 7.30 0 5.85 0 6.23 0 6.93
() 7.27 5 5.82 7 6.20 7 6.92

10 7.23 9 5.79 1 6.18 19 6.90
16 7.18 12 5.76 15 6.17 21 6.89
23 7.15 18 5.73 20 6.15 29 6.86
29 7.12 23 5.71 26 6.13 34 6.85
35 7.08 28 5.68 34 6.10 40 6.83
42 7.05 34 5.66 39 6.08 48 6.81
47 7.03 41 5.63 46 6.07 54 6.80
53 7.00 49 5.58 50 6.05 65 6.78
58 6.98 54 5.56 57 6.03 80 6.76
65 6.97 59 5.54 65 6.00 85 6.75
70 6.94 69 5.40 76 5.98 89 6.74
76 6.93 74 5.30 86 5.96 100 6.72
80 6.92 78 5.25 92 5.95 110 6.71
88 6.88 82 5.18 102 5.92 122 6.68
98 6.87 85 5.15 114 5.90 138 6.66
102 6.85 89 5.10 123 5.88 164 6.64
108 6.89 94 5.03 131 5.86 171 6.61
113 6.83 98 5.00 143 5.84 213 6.58
140 6.77 101 4.95 152 5.82 240 6.55
146 6.76 106 4.90 159 5.80 304 6.50
150 6.74 112 4.85 178 5.78 384 6.45
162 6.73 119 4.80 196 5.75 469 6.40
171 6.72 124 4.75 213 5.73 554 6.35
177 6.70 130 4.70 231 5.70 649 6.30
183 6.69 136 4.65 260 5.65 769 6.25
195 6.68 145 4_60 301 5.60 889 6.20
206 6.66 152 4.55 347 5.55 994 6.15
211 6.65 163 4.50 386 5.50 1136 6.10
230 5.63 174 4,45 401 5.45 1319 6.05
262 6.60 187 4.40 420 5.40 1724 5.95
278 6.58 204 4.35 424 5.35 1924 5.90
288 6.57 221 4.30 439 5.30 1975 5.85
312 6.55 251 4.25 456 5.25 2040 5.80
338 6.53 287 4.20 475 5.20 2121 5.75
388 6.47 341 4.15 497 5.15 2241 5.70
428 6.42 434 4.10 529 5.10 2391 5.65
455 6.41 735 4.05 EOT 585 5.05 2631 5.60
492 6.39 676 5.00 3016 . 5.55
534 6.38 833 4.96 EOT EOT
609 6.38 EOT



Seneca Army Depot- Recovery Test Data

MW-15 MW-16 MW-17
Static W.L.= 3.18 ft (70C) Static W.L.= 5.32 ft (TOC) Static W.L.= 4.12 ft (TOC)
Time Water Level Time Water Level Time Water Level Time Water Level
(sec) (ft) TOC (sec) (ft) T10C (sec) (ft) TOC (sec) (ft) TOC
0 6.35 459 5.17 0 6.62 0 6.63
4 6.364 469 5.14 5 6.58 3 6.52
8 6.32 472 5.10 7 6.52 7 6.42
1 6.29 485 5.05 9 6.48 10 © 6.34
16 6.28 494 5.00 14 6.44 14 6.22
23 6.26 506 4.97 21 6.41 17 6.10
27 6.25 523 4.90 26 6.37 22 5.98
31 6.23 537 4.85 31 6.35 25 5.88
36 6.21 549 4.80 37 6.33 30 5.82
42 6.20 561 4.75 44 6.30 33 5.73
47 6.18 572 4.70 54 6.27 39 5.66
53 6.17 586 4.65 &4 6.25 44 5.58
61 6.15 603 4.60 72 6.23 47 5.51
67 6.13 618 4.55 82 6.20 50 5.45
73 6.12 638 4,47 89 6.17 54 5.37
79 6.10 645 4.45 104 6.15 59 5.34
85 6.09 664 4.40 137 6.10 66 5.28
94 6.07 685 4.35 164 6.05 70 5.22
105 6.05 707 4.30 212 6.00 77 5. 15
114 6.03 730 4.25 266 5.95 88 5.04
128 6.00 752 4.20 322 5.90 96 4.98
136 5.98 774 4.15 406 5.85 105 4.93
151 5.97 796 4.10 516 5.80 113 4.87
160 5.95 821 4.05 626 5.75 123 4.83
168 5.93 850 4,00 747 5.70 139 4.75
177 5.91 877 3.95 896 5.65 153 4.72
200 5.87 909 3.90 1093 5.60 163 4.69
214 5.85 956 3.85 1324 5.55 173 4.67
234 5.82 977 3.80 1645 5.50 188 4.63
243 5.81 1042 3.75 2184 5.45 EOT 201 4.62
262 5.78 1034 3.70 220 4.58
274 5.76 1122 3.65 248 4.54
290 5.74 1188 3.60 281 4.51
302 5.72 1272 3.55 296 4.49
319 5.70 1376 3.50 327 4.46
364 5.65 1492 3.45 346 4.44
390 5.60 1668 3.40 EOT 362 4.42
399 5.50 403 4.41
411 5.40 420 4.40
421 5.38 472 4.38
433 5.34 503 .36
442 5.27 553 .32
452 5.22 595 4.30
745 4.27
865 4.25 EOT



APPENDIX C
MONITORING WELL COMPLETION DIAGRAMS



GROUNDWATER INSTALLATION

PROJECT: Seneca Army Depot

JOB NO. 0032883161 WELL NO.
MW8

DRILLING CONTRACTOR: Parratt-Woltf

COORDINATES:

N 4864 E 8323

BEGUN: 10-5-88
FINISHED: 10-6-88

SUPERVISOR: S. Giesler

DRILLER: G. Lansing

WELL SITE:
NW of pad H

WATER LEVEL DEPTH ELEV.
6:.3" 115.78

DEPTH IN.| ELEV. IN.

j— 5'x 2" STEEL POST (3)

T

STEEL PROTECTIVE CASING
/ W/HINGED CAP AND LOCK
VENTED PVC CAP
| 2" |.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

/ W/FLUSH THREADED JOINTS

GROUND SURFACE

-—— 3'x33'x3'x4"

/l,

3 ft 117.06

122.08 §
[
2-3ft.
0 ft | 120.06 il
56

1.5 ft | 118.- TOP OF SEAL =
©q
[+
oC

4.5 ft | 115.56

9.5 ft | 110.56

BOTTOM OF SCREEN

TOP OF SCREEN ——— ]

10 ft 110.06

ARSI

BOTTOM OF HOLE

BOTTOM OF SEAL ____,E’_%

TeT

o

CONCRETE
PAD

HURON PORTLAND CEMENT

.J.___ BENTONITE TYPE|

SLURRY
‘VORCLAY POWDERED BENTONITE

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

OTTAWA SAND FILTER PACK
MORIE COMPANY

2"1.D., 0.010" SLOT
PVC WELL SCREEN

SCHEDULE 40 PVC
DIEDRICH DRILLING

TILL

TIME DEVELOPED:

| GALLONS EXTRACTED:

5 hrs

9.5 gals

_q?f///////AEDﬁO(:/K////

T ———— SAND SUMP (OPTIONAL)

METCALF & EDDY



GROUNDWATER INSTALLATION

PROJECT: Seneca Army Depot

JOB NO. 0032883161

WELL NO.
MW9

DRILLING CONTRACTOR: Parratt-Wolft

COORDINATES: N 4990 E 8547

BEGUN: 10-6-88

FINISHED: 10-7-88

SUPERVISOR: S. Giesler

DRILLER: G. Lansing

WELL SITE:
E. of pad H

WATER LEVEL DEPTH ELEV.
4.3' 113.59

[ 5'x 2" STEEL POST (3)

TIME DEVELOPED:

o

STEEL PROTECTIVE CASING
/ W/HINGED CAP AND LOCK

VENTED PVC CAP
2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

/ W/FLUSH THREADED JOINTS

GROUND SURFACE

L__? BENTONITE

' SLURRY

-

J

2

o

b
oo
b

DEPTH IN.] ELEV. IN.
117.89
2-3ft

0 115,74

X 74

1.0 fr ) 114 TOP OF SEAL

2.0 fr | 113.74 sovomopsEAL____,g‘q
3.0 fr | 112.74 TOP OF SCREEN — o f"
7.0 ft | 108. 74 BOTTOM OF SCREEN -w
[ ft j Lo8=2a BOTTOM OF HOLE

CONCRETE
PAD
HURON PORTLAND CEMENT
TYPE}

3x33x3x4"

| VORCLAY POWDERED BENTONITE

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

OTTAWA SAND FILTER PACK
3 MORIE COMPANY

B 2* 1.D., 0.010" SLOT
i\ _—"" PVC WELL SCREEN
# SCHEDULE 40 PVC
DIEDRICH DRILLING

| TILL

4 hours

i GALLONS EXTRACTED: 16 gals

ol T T g

- TF————— SAND SUMP (OPTIONAL)

METCALF & EDOY



GROUNDWATER INSTALLATION

PROJECT: Seneca Army Depot

JOB NO. 0032883161

WELL

NO.
MW10

DRILLING CONTRACTOR: Parratt-Wolff - COORDINATES:
N 4347 E 8397
BEGUN: 10-4-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
SW of pad G .77 ¥
FINISHED: 10-4-88 | DRILLER: G. Lansing L Sl IhiGiges

J’ 5'x 2" STEEL POST (3)

TIME DEVELOPED:

| GALLONS EXTRACTED:

VENTED PVC CAP

STEEL PROTECTIVE CASING
W/HINGED CAP AND LOCK

| 2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

| WIFLUSH THREADED JOINTS

T T

GROUND SURFACE

<+——— BENTONITE
SLURRY

DEPTH IN.] ELEV. IN.
122.24 ]
2-3t.

0 ft 120.09
1.0 ft {119.09 TOP OF SEAL
2.5 ft [117.59 BOTTOMOF SEAL
4.0 ft [116.09

TOP OF SCREEN —__ooF
9.0 ft |111.09 BERBHSRAGIEEN \7
9.5 ft |110.59

CONCRETE
PAD
HURON PORTLAND CEMENT
TYPE |

3'x33x3 x4

| VORCLAY POWDERED BENTONITE

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

OTTAWA SAND FILTER PACK
" MORIE COMPANY

2"1.D., 0.010" SLOT

i1 " PVC WELL SCREEN

SCHEDULE 40 PVC
DIEDRICH DRILLING

TILL

BOTTOM OF HOLE i

7.5 hours
14.5 gals

|\ 8/ /7 Aeskos”

T ———— SAND SUMP (OPTIONAL)

MEYCALF & EDDY



PROJECT: Seneca Army Depot _ JOB NO. 0032883161 WELL NO.
GROUNDWATEF INSTALLATION e MWl
DRILLING CONTRACTOR: Parratt-Wolff COORDINATES:
N 4728 E 8864
BEGUN: 10-11-88 | SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
FINISHED: 10-11-88| DRILLER: G. Lansing NE of pad G 6.1 ft 107.85

DEPTH IN.

0 ft

ELEV. IN.

1135495

111.40

[ 5'x 2" STEEL POST (3)

1.0 ft

110.40

2.5 ft

108.90

4 ft

9,0 £

107.40

102.40

9.5 ft

101.90

STEEL PROTECTIVE CASING
W/HINGED CAP AND LOCK

VENTED PVC CAP

1 Pt

2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

/ W/FLUSH THREADED JOINTS

GROUND SURFACE

-———'3'x33x3x4"

~

SLURRY _
' VORCLAY POWDERED BENTONITE

TOP OF SEAL -

BOTTOMOF SEAL _______ .Rg

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

TOP OF SCREEN 2| [F],————— OTTAWA SAND FILTER PACK

BOTTOM OF SCREEN

T A

ot

L e il

MORIE COMPANY

2" 1.D., 0.010" SLOT
| PVC WELL SCREEN
SCHEDULE 40 PVC
DIEDRICH DRILLING

TILL

T T

BOTTOM OF HOLE ol

S S S S Aotk S S S

[+ SAND SUMP (OPTIONAL)

TIME DEVELOPED: 4 hours

. GALLONS EXTRACTED:

52 gals

CONCRETE
PAD

HURON PORTLAND CEMENT
<4— BENTONITE TYPE |

METCALF & EDOY



GROUNDWATER INSTALLATION

PROJECT: Seneca Army Depot

JOB NO. 0032883161

DRILLING CONTRACTOR: Parratt-Woltt

COORDINATES:

BEGUN: 10-11-88

FINISHED: 10-12-88

SUPERVISOR: S. Giesler

DRILLER: G. Lansing

N 4910 E 9322
WELL SITE:
NE of pad E

WATER LEVEL DEPTH ELEV.
4.5 ft 103.24

j— 5'x 2" STEEL POST (3)

TIME DEVELOPED:

GALLONS EXTRACTED:

P

VENTED PVC CAP

STEEL PROTECTIVE CASING
W/HINGED CAP AND LOCK

| 2" |.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

/ W/FLUSH THREADED JOINTS

GROUND SURFACE

<s——— BENTONITE
SLURRY

~

—

‘3x33x3x4" CONCRETE
PAD
HURON PORTLAND CEMENT

TYPE |

i VORCLAY POWDERED BENTONITE

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

OTTAWA SAND FILTER PACK
“ MORIE COMPANY

g 2*1.D., 0.010" SLOT
i e /_ PVC WELL SCREEN
ot I SCHEDULE 40 PVC
i DIEDRICH DRILLING

TiLL

Ty s

S S S S Aesrobk” S S S

| T ———— SAND SUMP (OPTIONAL)

DEPTH IN.| ELEV. IN.
107.74 §
2-31.
0 ft 105.57
1.0 ft| 104.57 TOP OF SEAL
2.0 ft| 103.57
BOTTOMOF SEAL M
3.0 ft| 102.57 TOP OF SCREEN — oot
7.0 ft| 98.57|  BOTTOMOF SCREEN —\7
7.5 ft| 98.07 BOTTOM OF HOLE A

4.5 hrs
18 gals

METCALF & EDODY



GROUNDWATER INSTALLATION PROJECT: Seneca Army Depot  JOB NO. 0032883161 VE‘IA_IL1 20.
DRILLING CONTRACTOR: Parratt-Wolff COORDINATES:
| N 5018 E 8913
BEGUN: 10-7-88 | SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
FINISHED: 10-7-88 | DRILLER: G. Lansing E. of pad F 5.17 108.9

DEPTH IN.| ELEV. IN.

114.0

0 ft 111.83

[ 5'x 2" STEEL POST

3

STEEL PROTECTIVE CASING

/ W/HINGED CAP AND LOCK
VENTED PVC CAP

1 ft 110.83

2 ft 109.83

3 ft 108.83

B.D fr | 103.83

8.5 ft | 103.33

TIME DEVELOPED:

GALLONS EXTRACTED:

2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40

/ W/FLUSH THREADED JOINTS

~

in GROUND SURFACE
3x33x3x4" CONCRETE
PAD
HURON PORTLAND CEMENT
<4 BENTONITE TYPEI

SLURRY
VORCLAY POWDERED BENTONITE

TOP OF SEAL

- g‘
o‘
V

BOTTOM OF SEAL _____,ga

L

TOP OF SCREEN e pf

BOTTOM OF SCREEN

Lo dadd

BOTTOM OF HOLE gl

BENTONITE SEAL
PELTONITE 3/8" DIAMETER

i OTTAWA SAND FILTER PACK
“T " MORIE COMPANY

2"1.D., 0.010" SLOT

| PVC WELL SCREEN

SCHEDULE 40 PVC
DIEDRICH DRILLING

TiLL

NS S S S S fedroék” S S S

T ———— SAND SUMP (OPTIONAL)

4 hours

20 gals

METCALF & EDDY



PROJECT- ;
GROUNDWATER INSTALLATION ECT: Seneca Army Depot  JOB NO. 0032883161 WE}%‘LJ{\IZ?.
DRILLING CONTRACTOR: Parratt-Wolff COORDINATES:
N 5076 E 9212
BEGUN. 10-13-88 | SUPERVISOR. S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
FINISHED: 10-13-88| DRILLER: G. Lansing BEGLapaMD 5.5 ft 101.93

DEPTH IN.| ELEV. IN.

STEEL PROTECTIVE CASING

R4 W/HINGED CAP AND LOCK
107.43

VENTED PVC CAP

J- 5'x 2" STEEL POST (3)

T [ 2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40
Ty / W/FLUSH THREADED JOINTS
0 ft 105. 47 A
) GROUND SURFACE
105 4%
<f———— 3'x33x3'x4" CONCRETE
PAD
HURON PORTLAND CEMENT
<¢——— BENTONITE TYPE I
SLURRY. .
’ VORCLAY POWDERED BENTONITE
(4
Lot ut
1 ft 104. 47
TOP OF SEAL
- Q'
| R R BENTONITE SEAL
2.5 ft [102. 97 PELTONITE %/8" DIAM
BOTTOMOFSEAL ______ b A

iy (2

3.5 ft [101. 97

E OTTAWA SAND FILTER PACK
TOP OF SCREEN ———wf -3 \iORIE COMPANY

B

2
oo s

ol - L 2 1.D., 0.010" SLOT
i=f{ " PVCWELL SCREEN

SCHEDULE 40 PVC

TP o1 DIEDRICH DRILLING
8.5 ft | 96.97 |  BOTTOM OF SCREEN g B il

— IS S S S S S S Sesrod” S S S
g se]) o BOTTOM OF HOLE : ™ SAND SUMP (OPTIONAL)

TIME DEVELOPED: 4 hrs

 GALLONS EXTRACTED: 14 gals

METCALF & EDDY



PROJECT: Se JOB NO. 00328 [ ,
GROUNDWATER INSTALLATION -G Ot w0 83161 | WELL RO
DRILLING CONTRACTOR: Parratt-Wolft COORDINATES:
N 5073 E 9548
BEGUN: 10-14-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
| FinisHED: 10-14-88 | DRILLER: G. Lansing S G pEEAE 4 ft 101.01

TIME DEVELOPED:

6.5 hrs

. GALLONS EXTRACTED: 9.6 gals

'DEPTH IN.] ELEV. IN.
5'x 2" STEEL POST (3)
[ STEEL PROTECTIVE CASING
W/HINGED CAP AND LOCK
105.01
VENTED PVC CAP
l 2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40
2-3f. W/FLUSH THREADED JOINTS
0 ft LS 1 1T GROUND SURFACE
-——— 3'x33x3'x4~ CONCRETE
PAD
HURON PORTLAND GEMENT
<s——— BENTONITE TYPEI
SLURRY
L VORCLAY POWDERED BENTONITE
r
1. [@¢E
0 fe ]101.95 TOP OF SEAL O
BENTONITE SEAL
2.0 ft | 100.95 PELTONITE 3/8* DIAMETER
BOTTOMOF SEAL _______bal |
3.0 ft | 99.95 OTTAWA SAND FILTER PACK
TOP OF SCREEN ———-f 3% MORIE COMPANY
A& 2" 1.0.,0.010" SLOT
[ = / PVC WELL SCREEN
2 = 1% SCHEDULE 40 PVC
£ B Ee DIEDRICH DRILLING
6.5, e 1" U .45 BOTTOM OF SCREEN S
oz 7F T
P PR ////////BEDROCK////
U9 fig i 95005 BOTTOM OF HOLE il T"——— SAND SUMP (OPTIONAL)
—G—

METCALF & EDDY



GROUNDWATER INSTALLATION

PROJECT: Seneca Army Depot

JOB NO. 0032883161

WELL NO.
MW16

DRILLING CONTRACTOR: Parratt-Wolft

COORDINATES:

N 5036 E 9847

BEGUN: 10-15-88 | SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV.
NE. of 3
FINISHED: 10-15-8§ DRILLER: G. Lansing ofwpad A BBt 99.33
DEPTH IN.| ELEV. IN.
5'x 2" STEEL POST (3)
[ STEEL PROTECTIVE CASING
¥ W/HINGED CAP AND LOCK
105.73
VENTED PVC CAP
[ 2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40
2.3t / W/FLUSH THREADED JOINTS
—J -
0 ft 103..7 GROUND SURFACE
-] 3'x33'x3x4" CONCRETE
PAD
HURON PORTLAND CEMENT
< BENTONITE TYPEI
SLURRY
A ' VORCLAY POWDERED BENTONITE
1’
1.0 ft | 102.7
TOP OF SEAL . L |
Og o d
[4 04
o [;ol, ———— BENTONITE SEAL
2.0 £t [\ib1.7 _a o] PELTONITE 3/8" DIAMETER
BOTTOMOF SEAL Mo [og
3.0 ft [ 100.7 OTTAWA SAND FILTER PACK
TOP OF SCREEN ————»fr:/— ™ \1ORIE COMPANY
2*1.D., 0.010" SLOT
PVC WELL SCREEN
' SCHEDULE 40 PVC
| L DIEDRICH DRILLING
6.5 £t 8.8 BOTTOM OF SCREEN Eh= TILL
[ oo
/////\/7.5.; NS S S S S fedrodk” S S S
7.0 fr | 96.8 BOTTOM OF HOLE T sAND SUMP (OPTIONAL)
¥ -
It
TIME DEVELOPED: 4.5 hrs
| GALLONS EXTRACTED: 0.1 gal

METCALF & EODY



PROJECT: Seneca Army Depot  JOB NO. 0032883161 WELL NO.

GROUNDWATER INSTALLATION MW17
.| DRILLING CONTRACTOR: Parratt-Woltt COORDINATES:
N 4707 E 9472
BEGUN: 10-]12-88 | SUPERVISOR: S. Giesler WELL SITE: WATERLEVEL DEPTH ELEV.
FINISHED: ](0-12-88} DRILLER: G. Lansing SE of pad C 4.55 ft  103.34

TIME DEVELOPED: 2 hrs

| GALLONS EXTRACTED: 35 gals

DEPTH IN.| ELEV. IN.
5'x 2" STEEL POST (3)
[ STEEL PROTECTIVE CASING
L W/HINGED CAP AND LOCK
107.89
VENTED PVC CAP
[ 2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40
2-3h. W/FLUSH THREADED JOINTS
g it 105.81 T M GROUND SURFACE
<——'3'x33'x3'x4" CONCRETE
PAD
HURON PORTLAND CEMENT
4s——— BENTONITE TYPEI
SLURRY
" ' VORCLAY POWDERED BENTONITE
r
1.5 WBE 104. 31 TOP OF SEAL
BENTONITE SEAL
3.0 £t | 102,81 PELTONITE 3/8" DIAMETER
L4102 BOTTOMOF SEAL _____ .hg
4.5 ft | 101.31 B
OTTAWA SAND FILTER PACK
TER O SEEY ———Strai " MORIE COMPANY
|~ 1] 2°1.D.,0.010" SLOT
e _‘.'.'/ PVC WELL SCREEN
= =1 SCHEDULE 40 PVC
2 DIEDRICH DRILLING
9.5 ft | 96.31|  BOTTOM OF SCREEN o
= o g
AL ST Bl A S Aewede S S
10. : =
QADREE 95.81 BOTTOM OF HOLE < J'x) P\ SAND SUMP (OPTIONAL)
e S——

METCALF & EDDY



APPENDIX D
WELL SURVEY DATA
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APPENDIX E

ANALYTICAL DATA



SENECA ARMY DEPOT

LOCATION SAMPLE NO., EQUIPMENT BLANKS SAMPLE NO.

MW-1 3161-101

MW-2 3161-102 EB-1 3161-126

MW-3 3161-103 EB-2 (EB-1 duplicate) 3161-127%*

MW-4 3161-104 EB-3 3161-128

MW-5 3161-105 EB-4 (EB-3 duplicate) 3161-129*%*

MW-6 3161-106 EB-5 3161-130

MW-7 3161-107 EB-6 (EB-5 duplicate) 3161=-131%

MW-8 3161-108 EB-7 3161-132

MW-9 3161-109 EB-8 (EB~7 duplicate) 3161-133%

MW-10 3161-110

MW-10 3161-118 TRAVEL BLANKS SAMPLE NO.

(duplicate)

MW-10 3161-119%*

(triplicate)

MW-11 3161-111 TB-1 3161-134

MW=-11 3161-120 TB-2 (TB-1 duplicate) 3161-135%

(duplicate)

MW-11 3161=-121%* TB-3 3161-136

(triplicate) TB-4 (TB-3 duplicate) 3161-137%

MW=-12 3161-112

MW-13 3161-113 TB-5 3161-138
TB-6 (TB-5 (duplicate) 3161-139%*

MW-14 3161-114

MW-15 3161-115

MW-16 3161-116

MW-17 3161-117

MW-17 3161-122

(duplicate)

MW-17 3161-123%*

(triplicate)

*Sample analyzed by MRDED-L. Data is presented in this appendix following
analytical data from Weston.



WAy

208 WELSH POOL ROAD METCALF & EDDY
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE, PA 19353
PHONE: (215) 524-7360 JAN 13 1389
MANAGERS DESIGNERS/CONSULTANTS  TELEX: 83-5348
RECEIVED
12 January %989 ' E

Ms. Deborah Simone
Metcalf & Eddy

P.O. Box 4043
Woburn,MA 01888-4043

Subject: Data Reports for Seneca Project
Dear Deborah:

Attached are the ‘analytical data reports for the petroleunm
hydrocarbon, PETN, and Explosives analyses performed on Seneca
water samples received November 18, 19, 21, 1988.

I will forward the metals reports as soon as they are complete. I
have spoken with Carter Nulton, (our Lab Manager) and Deb White
(Inorganics Section Manager) regarding our conversation today,
and they have assured me that they will do everything they can to
speed the completion of the metals analyses.

Please give me a call if you should have any questions regarding
the enclosed information.

Very truly yours,
ROY F. WESTON, INC...

ga“'“‘-chf‘cliaﬂa— ’

Sharon A. Nordstrom

Project Manager

Analytics Division
SAN/gik

Enclosure:



WESTON ROY F. WESTON, INC.

Lionville Laboratory

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-~18-88
RFW #: 88111522
W.0.#: 0010-~10-11-0000

The following qualifiers/codes are used on the data summary:

U = Indicates that the compound was analyzed for but not
detected. The detection limit for the sample (not the
method detection 1limit) is reported with the U (e.g.,
10u).

MB = Method Blank consists of deionized, distilled water
processed through each sample preparation procedure
performed. The analysis of method blanks provides a
means of assessing the existence and magnitude of
contamination introduced via the analytical scheme.
The reported sample results are not corrected for the
blank results.

NA = Not applicable.
NR = Not required.

Not calculable, result below detection limit.

NC

The method used for the analysis of petroleum hydrocarbons is EPA
Method 418.1 (USEPA 600/4-79-020). Solid samples are extracted
using Method 9071 (USEPA SW846) then analyzed by EPA Method
418.1.

Date of Extraction: 12-13-88
Date of Analysis: 12~-14-88

%‘, ZIW/A.‘. 3 12=3—f¥
J. Michael Taylor DATE

Project Director
Lionville Analytical Laboratory



CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

ORGANICS

WESTON ANALYTICS

SAMPLE  SITE ID ANALYTE
001 WE 3161 109 PETROLEUM HYDROCARBONS
-002  WE 3161 110 PETROLEUM HYDROCARBONS
-003  WE 3161 113 PETROLEUM HYDROCARBONS
-004  WE 3161 115 PETROLEUM HYDROCARBONS
-005  WE 3161 116 PETROLEUM HYDROCARBONS
-006  WE 3161 118 PETROLEUM HYDROCARBONS
-007  WE 3161 134 PETROLEUM HYDROCARBONS
-008  WE 3161 111 PETROLEUM HYDROCARBONS
2009 WE 3161 117 PETROLEUM HYDROCARBONS
010  WE 3161 120 PETROLEUM HYDROCARBONS
011 WE 1316 122 PETROLEUM HYDROCARBONS
-012  WE 3161 126 PETROLEUM HYDROCARBONS
-013  WE 3161 136 PETROLEUM HYDROCARBONS

DATA SUMMARY REPORT 12/19/88

WESTON BATCH #: 8811L522

RESULT

~N 0 O O o o

UNITS

REPORTING
LIMIT



WESTON ANALYTICS
ORGANICS  METHOD BLANK DATA SUMMARY PAGE 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L522
WORK ORDER: 0010-10-11-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT

BLANK10  88DH1551-MB1 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0

.................................................



WESTON ANALYTICS
ORGANICS  ACCURACY REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L522
WORK ORDER: 0010-10-11-0000

SPIKED  INITIAL  SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE RESULT  AMOUNT %RECOV
BLANKIO  88DH1551-MBI PETROLEUM HYDROCARBON 37 1.0u 40  92.1
PETROLEUM HYDROCARBONS 36 1.0u 40 901



WESTON ANALYTICS
ORGANICS  DUPLICATE SPIKE REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 88111522
WORK ORDER: 0010-10-11-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV  %RECOV  %DIFF

BLANK1IO  88DH1551-MB1 PETROLEUM HYDROCARBONS  92.1 90.1 2.2



CASE NARRATIVE

Samples have been prepared and analyzed according to U.S.
Army COE Methodology.

The following QA/QC control samples have been analyzed
concurrently with each extractlon batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description

Blank - USATHAMA standard matrix (soil or water) analyzed to
provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

MS - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

NS - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< = Less than ' > - Greater than
Analysis Summary:
Weston Analytical Batch: 8811L522
Samples Collected: 11-16-88 - 11-17-88

Samples Prepared: 11-22-88
Samples Analyzed: 12-21-88

APPROVED BY
George Perr

HPLC Unit Leader
Lionville Analytical Laboratories



WESTON ANALYTICS

WATER EXPLOSIVES DATA

RFW Batch Number: 8811L522 CLIENT: METCALF & EDDY Page: 1
Client 3161 3161 3161 3161 3161 3161
Sample ) ID 109 110 113 115 116 118
Information RFW#: 001 002 003 004 005 006
D.F.: 1 ik 1 1l 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
BETN e crorers oreaiiore o o o CHOE o WTRHR e ] o] GG o < 4.5 < 4.5 < 4.5 455 < 4.5 < 4.5
Client 3161 3161 3161 3161 3161 sEE=
Sample ID : 111 117 120 122 126
Information RFW#: 008 009 010 011 012 BLANK
D.F.: 1 1 1 1l 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
BB eife e Wele Ml e e Wa el ool e o e e e e ol §oers o S 4.5 < 4.5 < 4.5 4.5 < 4.5 < 4.5
Client 3161 3161
Sample ID : 126 126
Information RFW#: 012 MS 012 MSD
| DR o 1 1
Units: ug/L ug/L
BG4 48 v-dus g s d b aa gl @Y.t dgd . o 94.7(71.0%) 109(81.5%)



CASE NARRATIVE

Samples have ‘been prepared and analyzed according to USATHAMA
Method UWO1l.

The following QA/QC control samples have been analyzed
concurrently with each extractlon batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description
Blank - USATHAMA standard matrix (soil or water) analyzed to

provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (5011 or water) are spiked with target compounds to
provide precision and accuracy data.

MsS - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

Ns - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

G - Indicates elevated detection limit due to interference.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< - Less than > = Greater than
Analysis Summary:

Weston Analytical Batch: 8811L522
Samples Collected: 11-16-88 - 11-17-88

Samples Prepared: 11-22-88

Samples Analyzed: 11-22-88

APPROVED BY )ﬂw’vs{ é.x/wg/

George Perry’ J
HPLC Unit Leader
Lionville Analytical Laboratories




WESTON ANALYTICS
WATER EXPLOSIVES DATA

RFW Batch Number: 8811L522 CLIENT: METCALF & EDDY Page: 1
Client 3161 3161 3161 3161 3161 3161
Sample oo S 109 110 1Lk3 115 116 L8
Information RFW#: 001 002 003 004 005 006
D.F.: ! 1 1 1 il 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
B 2 6hn e 3t oo Biriis snBadonuintee s & 130 < 1.30 < 1430 < 1.30 < 1.30 < 1.30
R s 515 & 0)dva) Emaniefs] smensiiih MM iams ok sape” s syl one s o (DL63 < 0.63 0.71 < 0.63 < 0.63 < 0.63
T Lie) oo gepdielld orane o o o1 foomerios 518 1o a1 s ant 5 o5 & OF66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66
2,4,6-TNT..cccecscscesssssonccascanas 5.61 1.80 < 0.78 < 0.78 < 0.78 < 0.78
2,6-DNT..ccccsccscsossns o & Sl(SHERAL L oNS « < 0.5% < 0.55 < 0.55 < 0.55 < 0.5% < 0.55
2,4 DNE v stidle wd w adavslstreas sdmmnmas o e <1 0560 < 0.60 < 0.60 < 0.60 < 0.60 < 0.60
Client 3161 3161 361 3161 3161 e
Sample 10 TR 111 117 120 122 126
Information RFW#: 008 009 010 011 012 BLANK
Ba.P, : i 1 il il 1 i
Units: ug/L ug/L ug/L ug/L ug/L ug/L
HMX ovai 5 0 ors 05 o seraNel o Towile FTaw . 5 Aa5SqS vde < 1i30 < 1.30 < 1.30 < 1430 < 1.30 < 1.30
RDX. o1 Jor 41 Sl W k3] (3] & ams whs . oo Feuize HET .o < 0.63 < 0.63 < 0.€: < 0.63 < 0.63 < 0.63
TOEBY L oiz:5 i ecac) ke onens oo go e dtaS8sey. © 0566 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66
2,4,6-TNT..... o¥ox' Do ) oR M ls] smex(E) o] 3 oxie] 3 .e < 0.78 < 10+78 < 0.78 < 0.78 < 0.78 < 0.78
21 FO=DNTyendi suatorapaimeme onle Marby owonsl sxist orie] spial o o omane] o < 0.55 < 0.55 < 0.55 < 0.5% < 0.55 < 0.55
2,4-DNT..cccccococcscccscs e aia saiaie < 0:60 < 0.60 < 0.60 < 0.60 < 0.60 < 0.60



WESTON ANALYTICS
WATER EXPLOSIVES DATA

RFW Batch Number: 88111.522 CLIENT: METCALF & EDDY o Page
Client 3161 3161
Sample ID : 122 122
Information RFW#: 011 MS 011 MSD
D, iF¥ 1 1
Units: ug/L ug/L
EENE.. § d85 8 oo hd s s ad i avevd 9Ly M N EA ;500 11.9(91.5%)
BERs .08t vdnsowdb38889: -2t aatsy 5795, B8) 5.89(93.5%)
BoBEYE a8 s udasdbansiatniatsvatueatass F:40 600 8%) 6.20(93.9%)
294 ; G=TNTaA . Ss b g3ty -msyss ABALEAS S 6.52(83.7%) 6.65(85.3%)
246 DNT S-S dedae s dee dNuceatsdaisnened 4570(85.4%) 4.77(86.8%)
2,4-BNT:....... i Sh A S8k § 5880 ve Be e B 05 (814 520%) 5.20(86.7%)
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MW ROY F. WESTON, INC.

Lionville Laboratory

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-19-88
RFW #: 8811L547
W.O.#: 0010-10-11-0000

The following qualifiers/codes are used on the data summary:

U = Indicates that the compound was analyzed for but not
detected. The detection limit for the sample (not the
method detection 1limit) is reported with the U (e.gqg.,
10u).

MB = Method Blank consists of deionized, distilled water
processed through each sample preparation procedure
performed. The analysis of method blanks provides a
means of assessing the existence and magnitude of
contamination introduced via the analytical scheme.
The reported sample results are not corrected for the
blank results.

NA = Not applicable.

NR = Not required.

NC = Not calculable, result below detection limit.

The method used for the analysis of petroleum hydrocarbons is EPA
Method 418.1 (USEPA 600/4-79-020). Solid samples are extracted
using Method 9071 (USEPA SW846) then analyzed by EPA Method
418.1.

Date of Extraction: 12-13-88
Date of Analysis: 12-14-88

%f a‘w—l///L—s ('{ /2-34-4€
J. Michael Taylor DATE

Project Director
Lionville Analytical Laboratory



ORGANICS

CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE SITE ID
01 3lel-io1
-002 3161-102
-003 3161-103
-004 3161-105
-005 3161-106
-006 3161-108.
-007 3161-112
-008 3161-114
-009 3161-124
-010 3161-125
-011 3161-128
-012 3161-130
-013 3161-132
-014 3161-138

WESTON ANALYTICS

ANALYTE

PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM
PETROLEUM

HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS
HYDROCARBONS

DATA SUMMARY REPORT 12/19/88

WESTON BATCH #: 8811L547

RESULT

— —
o o o o
= =

—
o (=] o
=

UNITS

REPORTING
LIMIT

—
O O O O O O O O o o o o o



WESTON ANALYTICS
ORGANICS  METHOD BLANK DATA SUMMARY PAGE 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000
REPORTING

SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT

BLANK10  88DH1552-MB1 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0



WESTON ANALYTICS
ORGANICS  ACCURACY REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000
SPIKED  INITIAL  SPIKED
SAMPLE SITE ID ANALYTE SAMPLE  RESULT AMOUNT  %RECOV
BLANK10  88DH1552-MB1 PETROLEUM HYDROCARBONS 36 1.0 u 40 90.7
PETROLEUM HYDROCARBONS 36 1.0 u 40 90.4



WESTON ANALYTICS
ORGANICS  DUPLICATE SPIKE REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV  %RECOV %DIFF

BLANK10O  88DH1552-MB1 PETROLEUM HYDROCARBONS  90.7 90.4 0.30

...........................................



CASE NARRATIVE

Samples have been prepared and analyzed according to U.S.
Army COE Methodology.

The following QA/QC control samples have been analyzed
concurrently with each extractlon batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description
Biank - USATHAMA standard matrix (soil or water) analyzed to

provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (s011 or water) are spiked with target compounds to
provide precision and accuracy data.

Ms - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

NS - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< - Less than > = Greater than
Analysis Summary:

Weston Analytical Batch: 8811L547
Samples Collected: 11-18-88
Samples Prepared: 11-23-88
Samples Analyzed: 12-21-88

APPROVED BY__Q&LM& ﬂ/w/
George Perry 4
HPLC Unit Leader
Lionville Analvtical Laboratories




WESTON ANALYTICS

WATER EXPLOSIVES DATA

RFW Batch Number: 8811L547 CLIENT: METCALF & EDDY Page
Client 3161 3161 316l 3161 3161 3161
Sample ID : 101 102 103 105 106 108
Information RFW#: 001 002 003 004 005 006
B, B o i 18 1 1 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
PEPN..ooseros SoP I Elcb P E d g, < 4.5 4.5 < 4.5 8 5 < 4.5 4.5
Client 3161 3161 3161 3161 3161 3161
Sample ID : 112 114 124 125 128 130
Information RFW#: 007 008 009 0lo0 011 012
BB 1 1 1 1 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
BN e 882 @ spacay tln Mene « =%, Shorm 3 o « A, AW < 4.5 4.5 < 4.5 4.5 < 4.5 4.5
Client 3161 === 3161 3161
Sample ID 132 128 128
Information RFW#: 013 BLANK 011 MS 011 MSD
D.F.: 1 1 1 1
Units: ug/L ug/L ug/L ug/L
BEEN . o o o ofe ot § 488 Lo uod J Jo 25558 4 < 4.5 4.5 116(87.1%) 93.7(70.3%)



CASE NARRATIVE

Samples have been prepared and analyzed according to USATHAMA
Method UWO1l.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description

Blank - USATHAMA standard matrix (soil or water) analyzed to
provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

MS - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

NS - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

G - Indicates elevated detection limit due to interference.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< - Less than > - Greater than
Analysis Summary:
Weston Analytical Batch: 8811L547 ’
Samples Collected: 11-18-88

Samples Prepared: 11-22-88
Samples Analyzed: 11-22-88

APPROVED BY )&W B2 ne s
George Perry /
HPLC Unit Leader
Lionville Analytical Laboratories



WESTON ANALYTICS
WATER EXPLOSIVES DATA

RFW Batch Number: 8811L547 CLIENT: METCALF & EDDY Page: 1
Client 3161 3161 3161 3161 3161 3161
Sample ID : 101 102 103 105 106 108
Information RFW#: 001 002 003 004 005 006
D) 1 1 1 1 1 1
Units: | ug/L ug/L ug/L ug/L ug/L ug/L
HMX..... oo ot o b b O o ook b oD sy € 1480 < 1.30 < 1.30 < 1.30 < 1.30 < 1.30
RIS 5 8e o008 dedes: o adbigses o B he 0.86 < 0.63 < 0.63 < 0.63 < 0.63 < 0.63
Retrylls .o« gddh: s 554898 388570 b red o8 o < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66
2@ OINTR 5 o 874785 ¢ 8o s &40 ohd s Bisio e 8o o < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78
2; 6=DNTT S 86 o st e deddoeasn SAAS S AABAR . < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55
2 ASDNTSG A o 48 s agddn it i it A ST eu . < 0.60 < 0,60 < 0.60 < 0.60 < 0.60 < 0.60
Client 3161 3161 3161 3161 3161 3161
Sample ID : 112 114 124 125 128 130
Information RFW#: 007 008 009 010 011 012
B2 T hE it 1 BE 1 1
Units: ug/L ug/L ug/L ug/L ug/L ug/L
M A S a gye it 5§54 S4ApAE Shds < A, 8i0 < 1.30 < 1.30 < 1.30 < 1.30 < 1.30
RD¥:. 592 9. 345934555544 s o@3dTE e a8y < 0.63 < 0.63 < 0.63 < 0.63 < 0.63 < 0.63
REEIEVA s 445 4578 § 199 74 k-0 440 6568 0l < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66
2 A N6 =-TNT su5 § 448 o8 N2 455 8458 T 458 88 . < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78
25 DN 48 s S AT A AN E LA E T dL ST . < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55
p, o e T L o G i e vii. <€ 0460 < 0.60 < 0.60 < 0.60 < 0.60 < 0.60



WESTON ANALYTICS

WATER EXPLOSIVES DATA

RFW Batch Number: 8811L547 CLIENT: METCALF & EDDY Page: 2
Client 3161 —r 3161 3161
Sample ID : 132 114 114
Information RFW#: 013 BLANK 008 MS 008 MSD
D.F.: 1l 1 1 1
Units: ug/L ug/L ug/L ug/L
B4 ddete sk d b b4 sindbeadnns & 2450 < 1.30 11.3(87.2%) 12.1(93.4%)
TRDXr® 5.8 A58 5 S e PRy o a A B &5, Fs taagsdy <0 .63 < 0.63 5.69(90.4%) 6.02(95.5%)
ToEBRLLA 5 0 o pseme s nod s bovem s Jade & Tl < 0.66 5.51(83.5%) 5.56(84.2%)
214 JO=TBNTY 5510019 o leror o) Suopsner o) @) snsrarans o ooapar S QeerZ 8 < 0.78 6.39(81.9%) 6.43(82.4%)
27 6= DINTEL e o omopih o (oo ok el e UaNoha) (oY o) ook W a) Wizl o € 055 < Q.55 4.50(81.8%) 4.54(82.6%)
2., A=, oo 0o o0 s e =@ neMomd||5) ohimerdus enpurar o S (610, < 0.60 5.04(83.9%) 5.04(83.9%)
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ROY F. WESTON INC.
LIONVILLE LABORATORY

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-18-88
RFW #: 8811L522
W.0. #: 0010-10-11-0000

METALS NARRATIVE

The following is a summary of the quality control results and
a description of any problems encountered during the analysis
of this batch of samples:

1.

All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

All calibration verification checks were within the
required control limits of 90-110% (85-115% for Hg).
Calibration verification is performed using an independent
standard purchased from Inorganic Ventures, Inc.

All preparation blanks were analyzed below the required
detection limit.

All laboratory control standards were within the control
limits of 80-120%.

Note: The USEPA-CLP has dropped control limits for silver
and antimony due to documented difficulties in
obtaining reliable results. WESTON Analytics has
adopted the same policy.

Matrix spike recoveries for selenium were outside of the
75-125% guidance limits. This may be due to an interference
present in the sample matrix and/or sample inhomogeneity.,

Replicate results were within the 20% guidance limit.

The analytical methods applied by the laboratory for the
determination of metals, are:

As : EPA 206.2 Hg : EPA 245.1
Se : EPA 270.2 ICP Scan : EPA 200.7
Pb : EPA 239.2 All others : EPA 200.7
Tl : EPA 279.2 EP Leachates (except Hg): 200.7



8. USEPA-CLP SOW 787 was followed for the analysis of these
samples.

NOTE: For solid samples, all results are reported on a dry
weight basis.

Wbt sk

Debra K. White Date
Inorganic Section Manager
Lionville Analytical Laboratory



ROY F. WESTON, INC.
Lionville Laboratory

GLOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or
above the reported 1limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples were this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB - Method or preparation blank.

MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.

LC - Indicates a method LCS or Blank Spike.

NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLDTIME REPORT
The test code 1listed indicates the specific analysis or

preparation procedure employed. The codes may be interpreted as
follows:

MAAW - Metals prep test for AA digestion, water matrix.

MAAS - Metals prep test for AA digestion, soil matrix.

MICW - Metals prep test for ICP digestion, water matrix.

MICS - Metals prep test for ICP digestion, soil matrix.

M#**TO - This type of ccde indicates a total metal analysfs (eg.

MAGTO indicates an analysis for total silver).

M*x*SO - This type of code indicates a soluble metal analysis
(eg. MAGSO indicates an analysis for soluble silver).

M**EP - This type of code indicates an EP-Toxicity metals
analysis (eg. MAGEP indicates an analysis for soluble
silver).

I**xTO - This type of code indicates a non-metallic total
analysis. There 1is also a complimentary soluble

analysis for each of these codes (eg. ICNTO indicates
an analysis for total cyanide).

A suffix of -R or -S following these codes indicate a replicate
or spike analysis, respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE  SITE ID

-001 WE 3161 109
-002 WE 3161 110
-003 WE 3161 113

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL

"SELENIUM, TOTAL

WESTON

RESULT

o

[ = i i g = = =

o

[ =3~ —H — = — 3 =

BATCH #:

8811L522

REPORTING
LIMIT

(3, ]
« o o .
oo COMNMOO

o
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o



INORGANICS DATA SUMMARY REPORT

CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE

-005

-006

SITE ID

WE 3161 115

WE 3161 116

WE 3161 118

ROY F. WESTON INC.

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

01/16/89

WESTON BATCH #: 88111522

RESULT

=4

[ =g =g} =g} =g il il el =

(3,
.C)ONOO O -~ OONOO [N e

oS CcCoCccCccoccCc

oo
.

REPORTING
LIMIT

200
10.

P
oo (] ¢

e e e e o o . o . .
OOMNOO oo OCOOMNOO oo COMNMNOO oo



ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON

WORK ORDER: 0010-10-11-0000

SAMPLE SITE 1D ANALYTE RESULT

-008 WE 3161 111 SILVER, TOTAL 10.0 u
ARSENIC, TOTAL 10.0 u
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL ' 10.0 wu
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 9.0
SELENIUM, TOTAL 5.0 u

-009 WE 3161 117 SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 10.0 wu
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 10.0 wu
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 9.9
SELENIUM, TOTAL 5.0 u

-010 WE 3161 120 SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 10.0 wu
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 10.0 wu
MERCURY, TOTAL 0.20 u

LEAD, TOTAL
SELENIUM, TOTAL

N =
~ O
(3,1«

BATCH #:

UG/L

uG/L
UG/L
uG/L
UG/L
UG/L
UG/L
UG/L
UG/L

88111522

REPORTING
LIMIT
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200

—
oMo owm
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ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON

WORK ORDER: 0010-10-11-0000

SAMPLE SITE ID ANALYTE RESULT

-011 WE 1316 122 SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 10.0 u
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 10.0
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 11.6
SELENIUM, TOTAL 5.0 u

-012 WE 3161 126 SILVER, TOTAL 10.0 u
ARSENIC, TOTAL 10.0 u
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 10.0 u
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 5.0 u
SELENIUM, TOTAL 5.0 u

BATCH #: 88111522

REPORTING
UNITS  LIMIT
UG/L 10.0
UG/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0
UG/L 10.0
uG/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0



ROY F. WESTON INC.
INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 88111522
WORK ORDER: 0010-10-11-0000
REPORTING
SAMPLE  SITE ID ANALYTE RESULT  UNITS  LIMIT
BLANKI  891975-MB1 SILVER, TOTAL 10.0 u Ug/L 10.0
BARIUM. TOTAL 2000 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10,0 u UG/L 10.0
BLANKI  89A974-MB1 ARSENIC, TOTAL 10.0 u UG/L 10.0
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0
BLANKI  88C171A-MB1 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK2  88C171A-MB2 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK3  88C171A-MB3 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANKA  88C171A-MB4 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK5  88C171A-MB5 MERCURY, TOTAL 0.20 u UG/L 0.20



ROY F. WESTON INC.
INORGANICS ACCURACY REPORT 01/16/89
CLIENT: METCALF & EDDY WESTON BATCH #: 8811L522

WORK ORDER: 0010-10-11-0000
SPIKED  INITIAL  SPIKED

SAMPLE SITE ID ANALYTE SAMPLE  RESULT AMOUNT %RECOV

-001 WE 3161 109 SILVER, TOTAL 81 .2 10.0 u 50.0 102
ARSENIC, TOTAL 30.6 10.0 u 40.0 76.5
BARIUM, TOTAL 2030 200 u 2000 101
CADMIUM, TOTAL 39.9 5.0 u 50.0 79.8
CHROMIUM, TOTAL 186 10.0 u 200 92.8
MERCURY, TOTAL 1.0 0.20u 1.0 102
LEAD, TOTAL 17.3 5.0 u 20.0 86.5
SELENIUM, TOTAL 8.3 5.6 10.0 27.0



ROY F. WESTON INC.
INORGANICS DUPLICATE SPIKE REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L522
WORK ORDER: 0010-10-11-0000
SPIKE#1 SPIKE#2

SAMPLE SITE ID ANALYTE %RECOV ~ %RECOV  %DIFF
LCS2 891975-LC2 SILVER, LCS 114 114 0.39
BARIUM, LCS 96.5 96.5 0.010
CADMIUM, LCS - 90.7 92.0 1.4
CHROMIUM, LCS 91.3 91.0 0.33
LCS2 89A974-LC2 ARSENIC, LCS 110 110 0.60
LEAD, LCS 91.0 87.0 4.5
SELENIUM, LCS 100 102 1.3
LCS2 88C171A-LC2 MERCURY, LCS 89.8 86.6 3.6



ROY F. WESTON INC.
INORGANICS PRECISION REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L522
WORK ORDER: 0010-10-11-0000
INITIAL
SAMPLE SITE 1D ANALYTE RESULT REPLICATE % DIFF
-001REP  WE 3161 109 SILVER, TOTAL 10.0 u 10.0 u NC
ARSENIC, TOTAL 10.0 u 10.0 u NC
BARIUM, TOTAL 2000 u 200 wu NC
CADMIUM, TOTAL 5.0 u 5.0 u NC
CHROMIUM, TOTAL 10.0 u 10.0 u NC
MERCURY, TOT 0.20u 0.20u NC
LEAD, TOTAL 5.0 u 50u NC
SELENIUM, TOTAL 5.6 50u NC



ROY F. WESTON INC.
INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/16/89

SPIKED SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE AMOUNT  UNITS  %RECOV
Lcsl  891975-LC1 SILVER, LCS 572 500 UG/L 114
BARIUM, LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 227 250 UG/L 90.7
CHROMIUM, LCS 456 500  UG/L 91.3
LCS? 891975-1C2 SILVER, LCS 570 500  UG/L 114
BARIUM, LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 230 250 UG/L 92.0
CHROMIUM, LCS 455 500 UG/L 91.0
LCS1 89A974-1C1 ARSENIC, LCS 32.9 30.0 UG/L 110
LEAD, LCS 27.3 30.0 Ug/L 91.0
SELENIUM, LCS 30.1 30.0 UG/L 100
LCS2 89A974-1C2 ARSENIC, LCS 33.1 30.0 UG/L 110
LEAD, LCS 26.1 30.0 UG/L 87.0
SELENIUM, LCS 30.5 30.0 UG/L 102
LCS1 88C171A-LC1 MERCURY, LCS 0.36 0.4 UG/L 89.8
LCS? 88C171A-LC2 MERCURY, LCS 1.7 2.0 Ug/L 86.6
LCS3 88C171A-LC3 MERCURY, LCS 3.4 4.0 UG/L 84.5
LCS4 88C171A-LC4 MERCURY, LCS 6.9 8.0 UG/L 86.2
LCS5 88C171A-LC5 MERCURY, LCS 2.0 2.0 UG/L 100



ROY F. WESTON INC.
LIONVILLE LABORATORY

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-21-88
RFW #: 8811L552
W.O0. #: 0010-10-11-0000

METALS NARRATIVE

The following is a summary of the quality control results and
a description of any problems encountered during the analysis
of this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All calibration verification checks were within the
required control limits of 90-110% (85-115% for Hg).
Calibration verification is performed using an independent
standard purchased from Inorganic Ventures, Inc.

3. All preparation blanks were analyzed below the required
detection limit.

4, All laboratory control standards were within the control
limits of 80-120%.

Note: The USEPA-CLP has dropped contreol limits for silver
and antimony due to documented difficulties in
obtaining reliable results. WESTON Analytics has
adopted the same policy.

5. Matrix spike recoveries for mercury were outside of the
75-125% guidance limits. This may be due to an interference
present in the sample matrix and/or sample inhomogeneity.s

6. Replicate results for mercury were within the 20% guidance
limit.
7. The analytical methods applied by the laboratory for the
determination of metals, are:
As : EPA 206.2 Hg : EPA 245.1
Se : EPA 270.2 ICP Scan : EPA 200.7
Pb ¢ EPA 239.2 All others : EPA 200.7
Tl ¢ EPA 279.2 EP Leachates (except Hg): 200.7



8. USEPA-CLP SOW 787 was followed for the analysis of these
samples.

NOTE: For solid samples, all results are reported on a dry
weight basis.

, /s
Debra K. White Date

Inorganic Section Manager
Lionville Analytical Laboratory



ROY F. WESTON, INC.
Lionville Laboratory

GIOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALTFIERS

U - Indicates that the parameter was not detected at or
above the reported 1limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples were this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB - Method or preparation blank.

MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.

LC - Indicates a method LCS or Blank Spike.

NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLDTIME REPORT
The test code 1listed indicates the specific analysis or

preparation procedure employed. The codes may be interpreted as
follows:

MAAW - Metals prep test for AA digestion, water matrix.

MAAS - Metals prep test for AA digestion, soil matrix.

MICW - Metals prep test for ICP digestion, water matrix.

MICS - Metals prep test for ICP digestion, soil matrix.

M**TO - This type of code indicates a total metal analysfs (eg.

MAGTO indicates an analysis for total silver).

M**S0O - This type of code indicates a soluble metal analysis
(eg. MAGSO indicates an analysis for soluble silver).

M*x*xEP - This type of code indicates an EP-Toxicity metals
analysis (eg. MAGEP indicates an analysis for soluble
silver).

I**TO - This type of code indicates a non-metallic total
analysis. There 1is also a complimentary soluble

analysis for each of these codes (eg. ICNTO indicates
an analysis for total cyanide).

A suffix of -R or -S following these codes indicate a replicate
or spike analysis, respectively.



ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552
WORK ORDER: 0010-10-11-0000
REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT
-002 3161-104 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 835 UG/L 200
CADMIUM, TOTAL 18.8 UG/L 5.0
CHROMIUM, TOTAL 152 uG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 206 uG/L 25.0
SELENIUM, TOTAL 5.0 u UG/L 5.0



INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89

CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE

BLANK1

BLANK1

BLANK2
BLANK3
BLANK4

SITE ID

891975-MB1

89A974-MB1

88C172A-MB2
88C172A-MB3
88C172A-MB4

ROY F. WESTON INC.

ANALYTE

SILVER, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL

ARSENIC, TOTAL
LEAD, TOTAL

SELENIUM, TOTAL
MERCURY, TOTAL
MERCURY, TOTAL

MERCURY, TOTAL

WESTON BATCH #:

RESULT

UNITS

8811L552

REPORTING
LIMIT



ROY F. WESTON INC.
INORGANICS ACCURACY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 88111552
WORK ORDER: 0010-10-11-0000

SPIKED  INITIAL  SPIKED
SAMPLE SITE 1D ANALYTE SAMPLE  RESULT AMOUNT  %RECOV

-002 3161-104 MERCURY, TOTAL 1.3 0.20u 1.0 132



ROY F. WESTON INC.
INORGANICS DUPLICATE SPIKE REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552

WORK ORDER: 0010-10-11-0000
SPIKE#1 SPIKE#2

SAMPLE SITE ID ANALYTE %RECOV  %RECOV  %DIFF
LCS2 891975-LC2 SILVER, LCS 114 114 0.39
BARIUM, LCS 96.5 96.5 0.010
CADMIUM, LCS 90.7 92.0 1.4
CHROMIUM, LCS 91.3 91.0 0.33
LCS2 89A974-LC2 ARSENIC, LCS 110 110 0.60
LEAD, LCS 91.0 87.0 4.5
SELENIUM, LCS 100 102 1.3
LCS2 88C172A-LC2 MERCURY, LCS 103 99.2 3.8



ROY F. WESTON INC.
INORGANICS PRECISION REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552
WORK ORDER: 0010-10-11-0000

INITIAL
SAMPLE SITE ID ANALYTE RESULT REPLICATE % DIFF

-002REP  3161-104 MERCURY, TOT 0.20u 0.20u NC



ROY F. WESTON INC.
INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/16/89

SPIKED SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE AMOUNT  UNITS  %RECOV
Lcs1 89I975-LC1 SILVER, LCS 572 500 UG/L 114
BARIUM. LCS 4820 5000  UG/L 9.5
CADMIUM, LCS 227 250 UG/L 90.7
CHROMIUM, LCS 456 500  UG/L 91.3
LCS?2 891975-LC2 SILVER, LCS 570 500  UG/L 114
BARIUM, LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 230 250 UG/L 92.0
CHROMIUM, LCS 455 500  UG/L 91.0
LCS1 89A974-LC1 ARSENIC, LCS 32.9 30.0 UG/L 110
LEAD, LCS 27.3 30.0 UG/L 91.0
SELENIUM, LCS 30.1 30.0 UG/L 100
LCS2 89A974-1C2 ARSENIC, LCS 33.1 30.0 UG/L 110
LEAD, LCS 26.1 30.0 UG/L 87.0
SELENIUM, LCS 30.5 30.0 UG/L 102
LCS2 88C172A-LC2 MERCURY, LCS 2.0 2.0 UG/L 99.2
LCS3 88C172A-LC3 MERCURY, LCS 4.1 4.0 UG/L 103
LCS4 88C172A-LC4 MERCURY, LCS 8.2 8.0 UG/L 103



208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK
LIONVILLE, PA 19353

PHONE: (215) 524-7360

MANAGERS DESIGNERSICONSULTANTS | C-EX: 83-5348

2 February 1989

Ms. Deborah Simone

Project Manager

10 Harvard Mill Square
Wakefield, Massachusetts 01880

Dear Ms. Simone:

Enclosed is the "hardcopy" metals report for batch 88111547 that
I telecopied to you this afternoon.

As we discussed earlier this week, we have reviewed the raw data,
analyst notes, and calculations associated with the petroleum
hydrocarbon analyses performed on RFW Batch 8811L522. There did
not appear to be any analytical abnormalities or calculation
errors made during the analysis and reporting.

As indicated in the report, our method blank sample had no
detectable hydrocarbons, the spike recoveries were good, and
there does not appear to have been an "across the-board”
laboratory contamination problem. The possibility of
contamination of isolated samples either in the field or during
lab analysis must be considered, however during the petroleum
hydrocarbon procedure the entire 1 liter sample was consumed so
we are not able to repeat the analyses using the same samples.

Please feel free to contact me if you have further qudstions
regarding the petroleum hydrocarbon analysis, or any of the other
analyses for the Seneca program.

Very truly yours,

ROY F. WESTON, INC.

e Mo sl

Sharon A. Nordstrom

Project Manager

Analytics Division
SAN/gjk

Enclosure:



ROY F. WESTON INC.
LIONVILLE LABORATORY

WESTON

CLIENT: METCALF & EDDY
RFW #: 8811L547
W.O0. #: 0010~-10-11-0000

SAMPLES

METALS NARRATIVE

The following is a summa

RECEIVED: 11-19-88

of the quality control results and

a description of any problems encountered during the analysis

of this batch of samples:

1. All sample holding times as re

for water samples.

ired by 40CFR136 were met
Note: Holding times for soil samples

have not been promulgated by the USEPA.

All calibration verification checks were within the

required control limits of 90-110% (85-115% for Hg).
Calibration verification is performed using an independent
standard purchased from Inorganic Ventures, Inc.

detection limit.

All laboratory control standards were
limits of 80-120%.

Note:

All preparation blanks were analyzed below the required

within the control

The USEPA-CLP has dropped control limits for silver
and antimony due to documented difficulties

in

obtaining reliable results. WESTON Analytics has

adopted the same policy.

Matrix spike recoveries for silver, arsenic,

cadmium, lead

and selenium were outside of the 75-125% guidance limits.
This may be due to an interference present in the sample

matrix and/or sample inhomogeneity.
Replicate results were within the 20%

The analytical methods applied by the
determination of metals, are:

As
Se
Pb
Tl

EPA 206.2
EPA 270.2
EPA 239.2
EPA 279.2

Hg
ICP Scan
All others

USEPA-CLP
samples.

8.

NOTE:
weight basis.

Mhd

Debra K. White
Inorganic Section Manager
Lionville Analytical Laboratory

EP Leachates

guidance limit.

laboratory for the

EPA 245.1
EPA 200.7
EPA 200.7
(except Hg):

200.7

SOW 787 was followed for the analysis of these

For solid samples, all results are reported on a dry



ROY F. WESTON, INC.
Lionville Laboratory

GLOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or
above the reported 1limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples were this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB - Method or preparation blank.

MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.

LC - Indicates a method LCS or Blank Spike.

NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLDTIME REPORT
The test <code 1listed indicates the specific analysis or

preparation procedure employed. The codes may be interpreted as
follows:

MAAW - Metals prep test for AA digestion, water matrix.
MAAS - Metals prep test for AA digestion, soil matrix.
MICW - Metals prep test for ICP digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.
’
M**TO - This type of code indicates a total metal analysis (eg.

MAGTO indicates an analysis for total silver).

M#**S0O - This type of code indicates a soluble metal analysis
(eg. MAGSO indicates an analysis for soluble silver).

M**EP - This type of code indicates an EP-Toxicity metals
analysis (eg. MAGEP indicates an analysis for soluble
silver).

I**TO - This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble

analysis for each of these codes (eg. ICNTO indicates
an analysis for total cyanide).

A suffix of -R or -S following these codes indicate a replicate
or spike analysis, respectively.



INORGANICS DATA SUMMARY REPORT

CLIENT: METCALF & EDDY
WORK ORDER: 3272-03-01-0000

SAMPLE

-002

-003

-004

SITE ID

3161-101

3161-102

3161-103

3161-105

ROY F. WESTON INC.

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

02/02/89

WESTON

RESULT
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BATCH #: 8811L547
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ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/02/89

CLIENT: METCALF & EDDY
WORK ORDER: 3272-03-01-0000

SAMPLE

-006

-007

-008

SITE ID

3161-106

3161-108.

3161-112

3161-114

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

WESTON

RESULT

o
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BATCH #:

8811L547

REPORTING
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ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/02/89

CLIENT: METCALF & EDDY
WORK ORDER: 3272-03-01-0000

SAMPLE  SITE ID
009 3161124
010 3161-125
011 3161-128
012 3161-130

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

WESTON

RESULT
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BATCH #: 88111547

REPORTING
UNITS  LIMIT
UG/L 10.0
UG/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0
UG/L 10.0
UG/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0
UG/L 10.0
UG/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0
UG/L 10.0
ug/L 10.0
UG/L 200
UG/L 5.0
UG/L 10.0
UG/L 0.20
UG/L 5.0
UG/L 5.0



ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 02/02/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547

WORK ORDER: 3272-03-01-0000
REPORTING

SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT

-013 -3161-132 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 200 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/02/89

CLIENT: METCALF & EDDY
WORK ORDER: 3272-03-01-0000

SAMPLE SITE 1D

BLANK1 891975-MB1

BLANK1 89A974-MB1

BLANK1  88C171A-MB1
BLANK2  88C171A-MB2
BLANK3  88C171A-MB3
BLANKA  88C171A-MB4
BLANKS  88C171A-MBS
BLANKI  89L0035-MB1

BLANK1 8910034 -MB1

WESTON BATCH #: 8811L547

REPORTING
ANALYTE RESULT  UNITS  LIMIT
SILVER, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 2000 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10,0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0
MERCURY, TOTAL 0.20 u UG/L 0.20
MERCURY, TOTAL 0.20 u UG/L 0.20
MERCURY, TOTAL 0.20 u UG/L 0.20
MERCURY, TOTAL 0.20 u UG/L 0.20
MERCURY, TOTAL 0.20 u UG/L 0.20
SILVER, TOTAL 0.0 u UG/L 10.0
BARIUM. TOTAL 2000 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 0.0 u UG/L 10.0
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0



ROY F. WESTON INC.
INORGANICS ACCURACY REPORT 02/02/89
CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547

WORK ORDER: 3272-03-01-0000
SPIKED  INITIAL  SPIKED

SAMPLE SITE ID ANALYTE SAMPLE  RESULT AMOUNT  %RECOV

-001 3161-101 SILVER, TOTAL 33.0 10.0 u 50.0 66.0
ARSENIC, TOTAL 28.6 10.0 u 40.0 71.5
BARIUM, TOTAL 2380 511 2000 93.3
CADMIUM, TOTAL 822 5.0 u 50.0 64.4
CHROMIUM, TOTAL 237 52.3 200 92.4
MERCURY, TOTAL 1.4 0.58 1.0 82.4
LEAD, TOTAL 137 104 20.0 165
SELENIUM, TOTAL 3.8 7.8 10.0 -37.

-009 3161-124 SILVER, TOTAL 36.8 10.0 u 50.0 73.6
ARSENIC, TOTAL 31.4 10.0 u 40.0 78.5
BARIUM, TOTAL 2030 200 u 2000 101
CADMIUM, TOTAL 30.7 5.0u 50.0 61.4
CHROMIUM, TOTAL 198 10.0 u 200 98.8
LEAD, TOTAL 20.1 13.3 ~  20.0 34.0
SELENIUM, TOTAL 3.2 5.0 u 10.0 92.0



ROY F. WESTON INC.
INORGANICS DUPLICATE SPIKE REPORT 02/02/89
CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547

WORK ORDER: 3272-03-01-0000
SPIKE#1 SPIKE#2

SAMPLE SITE ID ANALYTE %RECOV  %RECOV  %DIFF
LCS2 891975-LC2 SILVER, LCS 114 114 0.39
BARIUM, LCS 96.5 96.5 0.010
CADMIUM, LCS 90.7 92.0 1.4
CHROMIUM, LCS 91.3 91.0 0.33
LCS2 89A974-LC2 ARSENIC, LCS 110 110 0.60
LEAD, LCS 91.0 87.0 4.5
SELENIUM, LCS 100 102 1.3
LCS2 88C171A-LC2 MERCURY, LCS 89.8 86.6 3.6
LCS2 89L0035-LC2 SILVER, LCS 82.2 78.3 4.8
BARIUM, LCS 104 96.3 2
CADMIUM, LCS 85.8 80.4 6.5
CHROMIUM, LCS 103 97.7 5.3
LCS2 89L0034-LC2 ARSENIC, LCS 88.0 89.3 1.5
LEAD, LCS 95.7 98.7 3.1
SELENIUM, LCS 100 105 4.6



ROY F. WESTON INC.
INORGANICS PRECISION REPORT 02/02/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 3272-03-01-0000
INITIAL

SAMPLE SITE ID ANALYTE RESULT REPLICATE % DIFF

-001REP  3161-101 SILVER, TOTAL 10.0 u 10.0 u NC
ARSENIC, TOTAL 10.0 u 10.0 u NC
BARIUM, TOTAL 511 549 7.8
CADMIUM, TOTAL 5.0 u 5.0 u NC
CHROMIUM, TOTAL 52.3 56.6 7.9
MERCURY, TOT 0.58 0.58 0.00
LEAD, TOTAL 104 109 4.7
SELENIUM, TOTAL 7.5 5.0 u NC

-010REP  3161-125 SILVER, TOTAL 10.0 u 10.0 u NC
ARSENIC, TOTAL 10.0 u 10.0 u NC
BARIUM, TOTAL 200 u 200 u NC
CADMIUM, TOTAL 5.0 u 5.0 u NC
CHROMIUM, TOTAL 10.0 u 10.0 u NC
LEAD, TOTAL 5.8 5.1 14.5
SELENIUM, TOTAL 5.0 u 5.0 u NC



ROY F. WESTON INC.
INORGANICS LABORATORY CONTROL STANDARDS REPORT 02/02/8S

SPIKED SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE AMOUNT  UNITS  %RECOV
Lcs1  891975-LC1 SILVER, LCS 572 500 UG/L 114
BARIUM, LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 227 250  UG/L 90.7
CHROMIUM, LCS 456 500  UG/L 91.3
LCS2 891975-LC2 SILVER, LCS 570 500 UG/L 114
BARIUM. LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 230 250  UG/L 92.0
CHROMIUM, LCS 455 500  UG/L 91.0
LCS1 89A974-1C1 ARSENIC, LCS 32.9 30.0 UG/L 110
LEAD, LCS 27.3 30.0 UG/L 91.0
SELENIUM, LCS 30. 30.0 UG/L 100
LCS2 89A974-LC2 ARSENIC, LCS 33.1 30.0 UG/L 110
LEAD, LGS 26.1 30,0 UG/L 87.0
SELENIUM, LCS 30.5 30.0 UG/L 102
Les1 88C171A-LC1 MERCURY, LCS 0.36 0.4 UG/L  89.8
LCS2 88C171A-LC2 MERCURY, LCS 1.7 2.0 UG/L 86.6
LCS3 88C171A-LC3 MERCURY, LCS 3.4 4.0 UG/L 84.5
LCS4 88C171A-LCA MERCURY, LCS 6.9 8.0 UG/L 86.2
LCS5 88C171A-LC5 MERCURY, LCS 2.0 2.0 UG/L 100
LCS1 89L0035-LC1 SILVER, LCS 411 500 UG/L'  82.2
BARIUM, LCS 5180 5000 UG/L 104
CADMIUM, LCS 214 250 UG/L 85.8
CHROMIUM, LCS 515 500 UG/L 103



ROY F. WESTON INC.
INORGANICS LABORATORY CONTROL STANDARDS REPORT 02/02/89

SPIKED SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE AMOUNT  UNITS  %RECOV
Lcs2  89L0035-1C2 SILVER, LCS 392 500 UG/L 78.3
BARIUM. LCS 4810 5000  UG/L 9.3
CADMIUM, LCS 201 250 UG/L 80.4
CHROMIUM, LCS 488 500  UG/L 97.7
LCs] 89L0034-LC1 ARSENIC, LCS 26.4 30.0 UG/L 88.0
LEAD, LCS 28.7 30.0 UG/L 95.7
SELENIUM, LCS 30.0 30.0 UG/L 100
LCS2 89L0034-1C2 ARSENIC, LCS 26.8 30.0 UG/L 89.3
LEAD, LCS 29 6 30.0 UG/L 98.7
SELENIUM, LCS 31.4 30.0 UG/L 105



m ROY F. WESTON, INC.

Lionville Laboratory

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-21-88
RFW #: 8811L552
W.0.#%: 0010-10-11-0000

The following qualifiers/codes are used on the data summary:

U = Indicates that the compound was analyzed for but not
detected. The detection limit for the sample (not the
method detection 1limit) is reported with the U (e.g.,
l10u).

MB = Method Blank consists of deionized, distilled water
processed through each sample preparation procedure
performed. The analysis of method blanks provides a
means of assessing the existence and magnitude of
contamination introduced via the analytical schemne.
The reported sample results are not corrected for the
blank results.

NA = Not applicable.
NR = Not required.'

NC Not calculable, result below detection limit.

The method used for the analysis of petroleum hydrocarbons is EPA
Method 418.1 (USEPA 600/4-79-020). Solid samples are extracted
using Method 9071 (USEPA SW846) then analyzed by EPA Method
418.1.

Date of Extraction: 12-13-88
Date of Analysis: 12-14-88

Z{m//t_. { /2-34- X

“{ 3. Michael Taylor DATE
Project Director
Lionville Analytical Laboratory




WESTON ANALYTICS
‘ORGANICS  DATA SUMMARY REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552
WORK ORDER: 0010-10-11-0000

REPORTING
SAMPLE  SITE ID ANALYTE RESULT  UNITS  LIMIT
-001 3161-140 PETROLEUM HYDROCARBONS 1.0 u Mg/L 1.0

-002 3161-104 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0



WESTON ANALYTICS
ORGANICS  METHOD BLANK DATA SUMMARY PAGE 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552
WORK ORDER: 0010-10-11-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT

BLANK10  88DH1552-MB1 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0



WESTON ANALYTICS
ORGANICS ~ ACCURACY REPORT 12/19/88

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L552
WORK ORDER: 0010-10-11-0000

SPIKED  INITIAL  SPIKED
SAMPLE SITE ID ANALYTE SAMPLE  RESULT AMOUNT  %RECOV

BLANK10  88DH1552-MB1 PETROLEUM HYDROCARBONS 36 1.0u 40  90.7
PETROLEUM HYDROCARBONS 36 10u 40  90.4



WESTON ANALYTICS
ORGANICS  DUPLICATE SPIKE REPORT 12/19/88

CLIENT: METCALF & EDDY | WESTON BATCH #: 88111552
WORK ORDER: 0010-10-11-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV  %RECOV  %DIFF

BLANKIO  88DH1552-MB1 PETROLEUM HYDROCARBONS 90.7  90.4  0.30



CASE NARRATIVE

Samples have been prepared and analyzed according to U.S.
Army COE Methodology.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description

Blank - USATHAMA standard matrix (soil or water) analyzed to
provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

MS - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

NS - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< = Less than > = Greater than
Analysis Summary:

Weston Analytical Batch: 8811L552
Samples Collected: 11-19-88
Samples Prepared: 11-22-88 ’
Samples Analyzed: 12-21-88

APPROVED BY _)dww«'« ﬂ/uv,/

George Perty
HPLC Unlt Leader
Lionville Analytical Laboratories

B TS T T8 S R T TE T TP RN



WESTON ANALYTICS
WATER EXPLOSIVES DATA

RFW Batch Number: 8811L552 CLIENT: METCALF & EDDY Page: 1
Client 3161
Sample ID 104
Information ‘ RFW#: 002
D.F.: 10
Units: ug/L
PETN. . ¢ovocecooccccssscsssscsosnssos < 45.0



CASE NARRATIVE

Samples have been prepared and analyzed according to USATHAMA
Method UWO1l.

The following QA/QC control samples have been analyzed
concurrently with each extractlon batch. Abbreviations
noted below have been used in the data summary.

Abbreviation Description

Blank - USATHAMA standard matrix (soil or water) analyzed to
provide an indication of lab contamination and it’s
effect on reported analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

MS - designates sample spiked with target compound.

MSD - designates sample spiked with target compound in
duplicate.

NS - Not spiked.

D - Indicates duplicate analysis of a sample.

DL - Diluted below calibration range.

G - Indicates elevated detection limit due to interference.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers:
< - Less than > - Greater than
Analysis Summary:

Weston Analytical Batch: 8811L552 ’
Samples Collected: 11-19-88
Samples Prepared: 11-22-88
Samples Analyzed: 11-22-88

APPROVED BY _)/).wu,; ﬁwm/
George Perry ' J
HPLC Unit Leader
Lionville Analytical Laboratories




WESTON ANALYTICS
WATER EXPLOSIVES DATA

RFW Batch Number: 8811L552 CLIENT: METCALF & EDDY Page: 1
Client 3161
Sample ID. 104
Information RFW#: 002
DL B, 1
Units: ug/L

BDX o o005 995 9 3 Eedclaviiiactapaiends 1.84
Tetryl....... Saassaradls SR '8 s B3 ... < 0.96 G
A4 pG=PNT G S 6885 sn o shoraie b o sdsasep st < 0.78
26Dl v s aaddasseceessmoaddvesdoes < 0L55
2,4-DWD. .. .84 A oD S n e AR B < 0.60
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208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK
LIONVILLE, PA 19353

PHONE: (215) 524-7360

MANAGERS DESIGNERS/CONSULTANTS T ELEX: 83-5348

17 January 1989

Ms. Deborah Simone
Metcalf & Eddy

P.O. Box 4043
Woburn,MA 01888-4043

Subject: Data Reports for Seneca Project

Dear Deborah:

Attached are the analytical data reports for the metals
analyses performed on Seneca water samples received November 18,
19, 21, 1988.

This should complete the analytical requirements for these
samples. I have spoken to our Unit Leader for petroleunm
hydrocarbons regarding the data reported for 88111522, and he is
now in the process of reviewing the raw data and calculations.

Please give me a call if you should have any dquestions regarding
the enclosed information.

Very truly yours,
ROY F. WESTON, INC.

;E;KLLN—~ LJW?lJV«’

Sharon A. Nordstrom

Project Manager

Analytics Division
SAN/gik

Enclosure:



ROY F. WESTON INC.
LIONVILLE LABORATORY

CLIENT: METCALF & EDDY SAMPLES RECEIVED: 11-19-88
RFW #: 8811L547
W.0. #: 0010-10-11-0000

METALS NARRATIVE

The following is a summary of the quality control results and
a description of any problems encountered during the analysis
of this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All calibration verification checks were within the
required control limits of 90-110% (85-115% for Hg).

Calibration verification is performed using an independent

standard purchased from Inorganic Ventures, Inc.

3. All preparation blahks were analyzed below the required
detection limit.

4. All laboratory control standards were within the control
limits of 80-120%.

Note: The USEPA-CLP has dropped control limits for silver

and antimony due to documented difficulties in
obtaining reliable results. WESTON Analytics has
adopted the same policy.

5. Matrix spike recoveries for silver, arsenic, cadmium and

selenium were outside of the 75-125% guidance limits. This
may be due to an interference present in the sample matrx

and/or sample inhomogeneity.

6. Replicate results were within the 20% guidance limit.
7. The analytical methods applied by the laboratory for the
determination of metals, are:
As : EPA 206.2 Hg : EPA 245.1
Se : EPA 270.2 ICP Scan : EPA 200.7
Pb : EPA 239.2 All others : EPA 200.7
Tl : EPA 279.2 EP Leachates (except Hg): 200.



ROY F. WESTON, INC.
Lionville Laboratory

GLOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or
above the reported 1limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is dgreater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples were this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
ILC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLDTIXJE REPORT
The test code listed indicates the specific analysis or

preparation procedure employed. The codes may be interpreted as
follows:

MAAW - Metals prep test for AA digestion, water matrix.

MAAS - Metals prep test for AA digestion, soil matrix.

MICW '~ 'Metals prep test for ICP digestion, water matrix.

MICS - Metals prep test for ICP digestion, soil matrix.

M* *TO - This type of code indicates a total metal analysi% (eg.

MAGTO indicates an analysis for total silver).

M**S0 - This type of code indicates a soluble metal analysis
(eg. MAGSO indicates an analysis for soluble silver).

M**EP - This type of code indicates an EP-Toxicity metals
analysis (eg. MAGEP indicates an analysis for soluble
silver).

I**TO - This type of code indicates a non-metallic total
analysis. There 1is also a complimentary soluble

analysis for each of these codes {eg. ICNTO indicates
an analysis for total cyanide).

A suffix of -R or -S following these codes indicate a replicate
or spike analysis, respectively.



INORGANICS DATA SUMMARY REPORT

CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE

-002

-003

SITE ID

3161-101

3161-102

3161-103

ROY F. WESTON INC.

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

01/16/89

WESTON

RESULT
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BATCH #:

88111547

REPORTING
LIMIT
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ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON

WORK ORDER: 0010-10-11-0000

SAMPLE SITE ID ANALYTE RESULT

-004 3161-105 SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 19.3
BARIUM, TOTAL 440
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 55.8
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 83.2
SELENIUM, TOTAL 14.3

-005 3161-106 SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 10.0 wu
BARIUM, TOTAL 859
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 143
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 106
SELENIUM, TOTAL 5.0 u

-006 3161-108. SILVER, TOTAL 10.0 wu
ARSENIC, TOTAL 10.0 wu
BARIUM, TOTAL 200 u
CADMIUM, TOTAL 5.0 u
CHROMIUM, TOTAL 10.0 wu
MERCURY, TOTAL 0.20 u
LEAD, TOTAL 5.0 u
SELENIUM, TOTAL 5.0 u

BATCH #:

88111547

REPORTING
LIMIT

o



ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000
REPORTING

SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT

-007 3161-112 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 200 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0

-008 3161-114 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 200 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0

~009 3161-124 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10,0 u UG/L 10.0
BARIUM, TOTAL 200 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 13.3 UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0



CLIENT: METCALF & EDDY
WORK ORDER: 0010-10-11-0000

SAMPLE

-011

-012

SITE ID

3161-125

3161-128

3161-130

ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT

ANALYTE

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL

SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

SILVER, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
CADMIUM, TOTAL
CHROMIUM, TOTAL
MERCURY, TOTAL
LEAD, TOTAL
SELENIUM, TOTAL

01/16/89

WESTON

RESULT
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ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000
REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT
-013 3161-132 SILVER, TOTAL 10.0 u UG/L 10.0
ARSENIC, TOTAL 10.0 u UG/L 10.0
BARIUM, TOTAL 200 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
MERCURY, TOTAL 0.20 u UG/L 0.20
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 5.0 u UG/L 5.0



ROY F. WESTON INC.
INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 88111547
WORK ORDER: 0010-10-11-0000
REPORTING
SAMPLE  SITE ID ANALYTE RESULT  UNITS  LIMIT
BLANKI  891975-MB1 SILVER, TOTAL 10.0 u UG/L 10.0
BARIUM. TOTAL 2000 u UG/L 200
CADMIUM, TOTAL 5.0 u UG/L 5.0
CHROMIUM, TOTAL 10.0 u UG/L 10.0
BLANKI  89A974-MB1 ARSENIC, TOTAL 10.0 u UG/L 10.0
LEAD, TOTAL 5.0 u UG/L 5.0
SELENIUM, TOTAL 0 u UG/L 5.0
BLANKI  88C171A-MB1 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK2  88C171A-MB2 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK3  88C171A-MB3 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANKA  88C171A-MB4 MERCURY, TOTAL 0.20 u UG/L 0.20
BLANK5S  88C171A-MB5 MERCURY, TOTAL 0.20 u UG/L 0.20



ROY F. WESTON INC.
INORGANICS ACCURACY REPORT 01/16/89
CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547

WORK ORDER: 0010-10-11-0000
SPIKED  INITIAL  SPIKED

SAMPLE SITE ID ANALYTE SAMPLE  RESULT AMOUNT  %RECOV

-001 3161-101 SILVER, TOTAL 33.0 10.0 u 50.0 66.0
ARSENIC, TOTAL 28.6 10.0 u 40.0 71.5
BARIUM, TOTAL 2380 511 2000 93.3
CADMIUM, TOTAL 32.2 5.0 u 50.0 64.4
CHROMIUM, TOTAL 237 52.3 200 92.4
MERCURY, TOTAL 1.4 0.58 1.0 82.4
LEAD, TOTAL 137 104 20.0 165

SELENIUM, TOTAL 3.8 7.5 10.0 ~-37.



ROY F. WESTON INC.
INORGANICS DUPLICATE SPIKE REPORT 01/16/89
CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547

WORK ORDER: 0010-10-11-0000
SPIKE#1 SPIKE#2

SAMPLE SITE ID ANALYTE %RECOV  %RECOV  %DIFF
LCS2 891975-LC2 SILVER, LCS 114 114 0.39
BARIUM, LCS 96.5 96.5 0.010
CADMIUM, LCS 90.7 92.0 1.4
CHROMIUM, LCS 91.3 91.0 0.33
LCS2 89A974-1.C2 ARSENIC, LCS 110 110 0.60
LEAD, LCS 91.0 87.0 4.5
SELENIUM, LCS 100 102 1.3
LCS2 88C171A-LC2 MERCURY, LCS 89.8 86.6 3.6



ROY F. WESTON INC.
INORGANICS PRECISION REPORT 01/16/89

CLIENT: METCALF & EDDY WESTON BATCH #: 8811L547
WORK ORDER: 0010-10-11-0000
INITIAL
SAMPLE SITE ID ANALYTE RESULT REPLICATE % DIFF
-001REP  3161-101 SILVER, TOTAL 10.0 u 10.0 u NC

ARSENIC, TOTAL 10.0 u 10.0 u NC
BARIUM, TOTAL 511 549 7.2
CADMIUM, TOTAL 5.0 u 5.0 u NC
CHROMIUM, TOTAL 52.3 56.6 7.9
MERCURY, TOT 0.58 0.58 0.00
LEAD, TOTAL 104 109 4.7

SELENIUM, TOTAL 7.5 5.0 u NC



ROY F. WESTON INC.
INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/16/89

SPIKED SPIKED

SAMPLE  SITE ID ANALYTE SAMPLE AMOUNT  UNITS  %RECOV
Lesl 891975-1C1 SILVER, LCS 572 500 UG/L 114
BARIUM. LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 227 250  UG/L 90.7
CHROMIUM, LCS 456 500  UG/L 91.3
LCS2 891975-LC2 SILVER, LCS 570 500 UG/L 114
BARIUM. LCS 4820 5000  UG/L 96.5
CADMIUM, LCS 230 250  UG/L 92.0
CHROMIUM, LCS 455 500  UG/L 91.0
LCS1 89A974-LC1 ARSENIC, LCS 32.9 30.0 UG/L 110
LEAD, LCS 27.3 30,0 UG/L 91.0
SELENIUM, LCS 30.1 30.0 UG/L 100
LCS2 89A974-LC2 ARSENIC, LCS 33.1 30.0 UG/L 110
LEAD, LCS 26.1 30.0 UG/L 87.0
SELENIUM, LCS 30.5 30.0 UG/L 102
LCS1 88C171A-LC1 MERCURY, LCS 0.36 0.4 UG/L 89.8
LCS2 88C171A-LC2 MERCURY, LCS 1.7 2.0 UG/L 86.6
LCS3 88C171A-LC3 MERCURY, LCS 3.4 4.0 UG/L 84.5
LCS4 88C171A-LC4 MERCURY, LCS 6.9 8.0 UG/L 86.2
LCS5 88C171A-LC5 MERCURY, LCS 2.0 2.0 UG/L 100
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MRD LAB NO. 89/431

DEPARTMENT OF THE ARMY
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS

DIVISION LABORATORY 03 MAY 1988

CMAHA, NEBRASKA 68102

Subject:_OQOA/QOC Final Report

Project: Seneca Army Depot, Romulus, New York
Intended Use:_ Army IRP Site-Closure of 9 burning pads
Bource of Material:

submitted by:_ Pradip Dalal, CEMRK-ED-TD
Date Sampled: . Date Received:_18 Nov thru 21 Nov 88
Method of Test or 8pecification:__See attached Tables 1-10 .

References:_Kansas City District Request No MIL 89-17 dated 28 Nov 88

~- REMARKS --

1. Overall Evaluation: The Quality Assurance data agrees with the
Contractor’s data. Additional samples were received that were not
specified in the revised Scope of Work dated 12 Sept 88. The
Contractor’s quality control data were acceptable.

2. Contractor Data Evaluation: Proper Quality Control procedures were
followed and documented in most cases. The Contractor performed
analyses using the EPA methods called for in the contract document.
Most of the QC data on matrix spike recoveries for metals, explosives
and total recoverable petroleum hydrocarbons (TRPH) indicated
recoveries that were within specified limits. There were two extremes
where the recoveries of lead and selenium were 165% and -37%
respectively, well outside the specified limits. Most of the QC data
for matrix spike duplicate recoveries for metals, explosives and TRPH
indicated acceptable recoveries and acceptable relative percent
differences (RPDs). Most of the QC data for field duplicates on
metals, explosives and TRPH indicated acceptable RPDs with exceptions
such as a RPD of 150% for silver and a RPD of 79% for 2,4,6 TNT. The
data reported for lab duplicates (replicates) were for metals only and
most of the RPDs were below the Contractor’s objective, a maximum of
20%. Selenium in one case had a RPD of 40% which is outside the
Contractor’s objective. The QC data for Laboratory (Method) blanks for
metals, explosives and TRPH indicated contaminations below the
instrument detection limits. The QC data for trip and field blanks
indicated analytes below instrument detection limits with the exception
of sample EB#2:3161-126 where the contractor reported TRPH of 1.7 mg/L.

Solsky/lav/444-4304



3. QA/QC Data Comparison: All of the data on metals, explosives and
total recoverable petroleum hydrocarbons (TRPH) agreed. :

4. Other Problems: Scopes of Work should be written such that the
contents of the Final Data Report are very carefully defined. Several
laboratory QC criteria items were not included in the Final Data
Package. One additional well sample, three additional equipment blank
samples and four travel blank samples were received by the QA Lab than
originally specified in the Scope of Work dated 12 Sept 88.

5. Corrective Action: Telephone calls were made to Kansas City
District chemists (CEMEK-ED-TD) to alert them to the additional samples
being received.

Submitted by

R. K. SCHLENKER, P.E.
Director, MRD Laboratory



....................................

Table 1 - Page 1 of 1
DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Project: Seneca Army Depot, Romulus, New York

QA Sample 1D.: Well #19; 3161-119 Contractor’s Sample ID.: MW-10; 3161-110
Material Description: Water Date Sampled: 16 Nov 88
QA Lsb Contractor
Analysis Result Result Units
MISCELLAKEOUS
TRPH <1 «1.0 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
METALS h
Arsenic <10 <10.0 ug/L Lead <5 <5.0 ug/L
Barium <200 <200 ug/L Mercury «<0.2 <0.20 ug/L
Cadmium <5 <5.0 ug/L Selenium <5 <5.0 ug/L
Chromium <10 <10.0 ug/L Silver <10 <10.0 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
EXPLOSIVES
WX <15.3 <1.30 ug/L 2Am-DNT < - ug/L
ROX <13.9 <0.63 ug/L 2,6-DNT 9.4 <0.55 ug/L
N8 <7.3 - ug/L 2,4-DNT <5.7 <0.60 ug/L
DB <4.0 - ug/L o-NT <11.7 - ug/L
Tetryl <43.6 <0.66 ug/L m-NT <7.9 - ug/L
NB <b.4 - ug/L p-NT <8.5 - ug/L
TNT 5.9 1.80 ug/L PETN - <4.5 ug/L
COMMENTS : Data agreed.

<z Not analyzed or not reported.




Teble 2
DEPARTHMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laborstory
Omaha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Project: Seneca Army Depot, Romulus, New York

Page 1 of 1

QA Sample ID.: TB #2; 3161-135 Contractor’s Sample ID.: 3161-134
Material Description: Water Date Sampled: 16 Nov 88
QA Lab Contractor
Analysis Resutt Result Units
MISCELLANEOUS
TRPH - <1.0 mng/L

COMMENTS:
-z Not snalyzed or not reported.




Teble 3

DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omaha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Page 1 of 1

Project: Seneca Army Depot, Romulus, New York
QA Sample ID.: Well #23; 3161-123 Contractor’s Sample ID.: MW-17; 3161-117
Haterial Description: Water Date Sampled: 17 Nov 88
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
TRPH 4 <1.0 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
METALS *
Arsenic <10 <10.0 ug/L Leed 10 9.9 ug/L
Barium <200 <200 ug/L Mercury <0.2 <0.20 ug/L
Cadmium <5 <5.0 ug/L Selenium <5 <«5.0 ug/L
Chromium <10 «<10.0 ug/L Silver <10 «<10.0 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
EXPLOSIVES
X <15.3 <1.30 ug/L 2Am-DNT <7 - ug/L
RDX «<13.9 «<0.63 ug/L 2,6-DNT <9.4 <0.55 ug/L
TNB <7.3 - ug/L 2,4-DNT <5.7 «<0.60 ug/L
DNB <4.0 - ug/L o-NT <11.7 - ug/L
Tetryl <43.6 <0.66 ug/L m-NT <7.9 - ug/L
N8 <6.4 - vg/L p-NT <8.5 - ug/L
TINT <6.9 <0.78 ug/L PETN - <4.5 ug/L
COMMENTS : Data agreed.

-2 Not snalyzed or not reported.




Teble 4

COMPARISON OF QA & CONTRACTOR RESULTS

DEPARTMENT OF THE ARMY
Migsouri River Division, Corps of Engineers
Division Laboratory

Omaha, Nebraska

R Y T N P NIV I

Page 1 of 1

Project: Senecs Army Depot, Romulus, New York
QA Sample ID.: Well #21; 3161-121 Contractor’s Sample ID.: MW-11; 3161-111
Materfal Description: Water Date Sampled: 17 Nov 88
QA Leb Contrector
Analysis Result Result Units
MISCELLANEOQUS
TRPH - <1.0 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
METALS
Arsenic <10 <10.0 ug/L Lead 17 9.0 ug/L
Barium <200 <200 ug/L Mercury «0.2 <0.20 ug/L
Cadmium <5 <5.0 vg/L Selenium <5 <5.0 ug/L
Chromium <10 <10.0 ug/L Silver <10 <10.0 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
EXPLOSIVES
WX «<15.3 <1.30 ug/L 2Am-DNT <7 - ug/L
RDX <13.9 <0.63 vg/L 2,6-DNT <9.4 «0.55 ug/L
THNB <7.3 - ug/L 2,4-DNT <S.7 <0.60 ug/L
DNB <4.0 - ug/L o-NT <11.7 - ug/L
Tetryl <43.6 «<0.66 ug/L m-NT <7.9 . ug/L
KB 6.4 - ug/L p-NT <8.5 - ug/L
™Y <6.9 <0.78 ug/L PETN - <%4.5 ug/L
COMMENTS: Data agreed.

-: Not analyzed or not reported.




Table 5

Project:
QA Sample ID.:

COMPARISON OF QA & CONTRACTOR RESULTS

Seneca Army Depot, Romulus, New York

EB #2; 3161-127

DEPARTHMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory

Omaha, Nebrasks

Contractor’s Sample ID.: 3161-126

Page 1 of 1

Material Description: Water Date Sampled: 17 Nov 88
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
TRPH 1 1.7 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
METALS -
Argenic <10 «<10.0 ug/L Lead < <5.0 ug/L
Barium <200 <200 ug/L Mercury <0.2 <0.20 ug/L
Cadmium <5 <5.0 ug/L Selenium <5 <5.0 ug/L
Chromium <10 <10.0 ug/L Silver <10 <10.0 ug/L
QA Lab Contrector QA Lsb Contractor
Anelysis Result Result Units Analysis Result Result Units
EX®PLOSIVES
M <15.3 <1.30 ug/L 2Am-DNT <7 - ug/L
RDX <13.9 <0.63 ug/t 2,6-DNT <9.4 «<0.55 ug/L
TNB «<7.3 - ug/L 2,4-DNT <5.7 «0.60 ug/L
ONB <4.0 - ug/L o-NT <11.7 - ug/L
Tetryl <43.6 «0.66 ug/L m-NT <7.9 - ug/L
NB <6.4 - ug/L p-NT <8.5 - ug/L
TNT <6.9 ‘«<0.78 ug/L PETHN - <4.5 ug/L
COMMENTS: Data agreed.

-2 Kot analyzed or not reported.




Teble 6
DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omsha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Project: Seneca Army Depot, Romulus, Wew York

Page 1 of 1

QA Sample 1D.: T8 #4; 3161-137 Contractor’s Sample ID.: 3161-136
Materfal Description: Water Date Sampled: 17 Nov 88
QA Lab Contractor
Anslysis Result Result Units
MISCELLANEQUS
TRPH - <1.0 mg/L

COMMENTS :
-z HNot snslyzed or not reported.




Teble 8

COMPARISON OF QA & CONTRACTOR RESULTS

DEPARTMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory

Omaha, Nebraska

Page 1 of 1

Project: Seneca Army Depot, Romulus, New York
QA Sample ID.: EB #6; 3161-131 Contractor’s Sample 1D.: 3161-130
Material Description: Water Date Sampled: 18 Nov 88
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
TRPH 2 <1.0 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Anslysis Result Result Units
METALS -
Arsenic <10 <10.0 ug/L Lead <5 <5.0 ug/L
Barium <200 <200 ug/L Mercury <0.2 <0.20 ug/L
Cadmium <5 <5.0 ug/L Selenium <5 <5.0 ug/L
Chromium <10 <10.0 ug/L Silver <10 <10.0 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
EXPLOSIVES
M <15.3 <1.39 ug/L 2Am-DNT <7 - ug/L
RDX <13.9 <0.63 ug/L 2,6-DNT <9.4 <0.55 ug/L
TNB <7.3 - ug/L 2,4-DNT <$.7 <0.60 ug/L
DNB <%.0 - ug/L o-NT <11.7 - T ug/L
Tetryl <43.6 <0.66 ug/L m-NT <7.9 - ug/L
N8 <b.4 - ug/L p-NT <8.5 - ug/L
TNT <6.9 <0.78 ug/L PETN - <4.5 ug/L
COMMENTS : Data agreed.

-2 Not analyzed or not reported.




Table 9 ° Page 1 of 1
DEPARTMENRT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omsha, Nebraska

COMPARISON OF QA & CONTRACTOR RESULTS

Project: Seneca Army Depot, Romulus, Mew York

QA Sample ID.: EB #8; 3161-133 Contractor’s Sasmple ID.: 3161-132
Material Description: Water Date Sampled: 18 Nov 88
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
TRPH <1 <1.0 mg/L
QA Lab Contractor QA Lab Contractor
Analysis Result Result Units Analysis Result Result Units
METALS *
Arsenic <10 <10.0 ug/L Lead <5 <5.0 ug/L
Barium <200 <200 ug/L Mercury <0.2 <0.20 ug/L
Cadmium <5 <5.0 ug/L Selenium <5 <5.0 ug/L
Chromium <10 <10.0 ug/L Silver <10 <10.0 ug/L
QA Lab Contractor QA Lab Contractor
Analysis Result Resul t Units Analysis Result Result Units
EXPLOSIVES
WX <15.3 <1.30 ug/L 2Am-DNT <7 - ug/L
RDX <13.9 «<0.63 ug/L 2,6-DNT <9.4 «<0.55 ug/L
TNB <7.3 - ug/L 2,4-DNT <5.7 <0.60 ug/L
DN8 <4.0 - ug/L o-NT <11.7 - ug/L
Tetryl <43.6 <0.66 ug/L m-NT <7.9 - ug/L
NB <6.4 - ug/L p-NT <8.5 - ug/L
TNT <56.9 <0.78 ug/L PETN - <4.5 ug/L
COMMENTS : Data agreed.

-: Not analyzed or not reported.




-

Table 10 . Page 1 of 1
DEPARTHMENT OF THE ARMY
Missouri River Division, Corps of Engineers
Division Laboratory
Omsha, lebraska
COMPARISON OF QA & COMTRACTOR RESULTS
Project: Seneca Army Depot, Romulus, New York
QA Sample 1D.: 718 #6; 3161-139 Contractor’s Sample ID.: 3161-138
Material Description: Water Date Sampled: 18 Nov 88
QA Lab Contractor
Analysis Result Result Units
MISCELLANEOUS
TRPH - <1.0 mg/L

COMMENTS: -: MNot snalyzed or not reported.
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PETH, HMX, AND RDX IN WATER SAMPLES

1, APPLICATION

This method is applicable to the quantitative analysis of environmantal

water samples for PETN, HMX, and RDX.

A. TESTED CONCENTRATION RANGE

The tested concencration ranges in natural and standard water

are listed below:

Analxte
PETN
HMX
RDX

B, SENSITIVITY

Range (ug/L>

—~3>1,58 to 31.6
0.43 to 8.5
1.26 to 25.12

The normalized responses (integrator counts) at the natural

-water detection limits designated in Section 1(C) are listed

below:

Analzte Integrator Counts Nanograma
PETN 37700 281.1
HMX 121000 143.7
RDX 173000 256.2

The normalized responses (integrator counts) at the standard

water detection limits designated in Section 1(C) are lisced

below:

Anglyte Integracor Counts Nanograms
PETN 27179 213.1
X 96096 110.4
RDX 68495 91.1

C. DETECTION LIMIT

The detection limits in natural water, calculated according to

Hubaux and Vos (1970), are listed below:

Analvtae

PETN
HMX
RDX

Detection Limit (ug/L)

4.5
2.3
4.1

o v————
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The detection limits in standard water, calculated according to

Rubaux and Vos (1970), are listed below:

Analyte Detection Limit (ug/L)
PETN ’Qf/ .
HMX 1.8
RDX 1.5
INTERFERENCES

This method way be subject to interferences from nonvolatile
organic compounds which absorb light at 215 nm and are extract-

able from water with methylene chloride,

ANALYS1S RATE
After instrument calibration, one analyst can anslyze
10 extracts in an 8-hour day. One analyst can perform

approximately eight extractions in an 8-hour day.

CHEMISTRY

ALTERNATE NOMENGIATURE AND CHEMICAL AR STRACT SERVICE (cAs)
REGISTRY NUMB ER

* CAS Registry
Analjte Alternate Nomenclature Number
PETN Pentaerythrite tetranitrate 78-11-5

Pentaerythritol tetranitrate
2,2-8is[(nitrooxy)-methyl)]-
1,3-Propanediol dinitrate (ester)
Nitropentaerythritol
Pentrit
X Cyclotetramethylenetetranitramine 2691410
Octahydro-1,3,5,7-tetrazocine
1,3,5, 7=Tetranicro~1,3,5, 7~
tetrazacyclooctane
Octogen
RDX Cyclotrimechylenetrinitramine 121-84-4
Hexogen, T=4, Cyclonite, Hexahydro-

1,3,4~trinitro-s-triazine

.. Lk e G T camm i o
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3. PHYSICAL AND CHEMICAL PROPERTIES OF ANALYTE

Melting Boiling Densicy

Analvee Pormula Point (°C) Point (g/ml)

PETN C5HgNL0) 2 141 180 at 1.77
S50 torr

10 C,HgNg0g 276 - 1.77-1,96%

RDX CqHgNgOg 06,1 = 1.816

* There are four polymorphic forms of HMX with thia range of

densities.
Chemical Structures

PETIN ‘i'az NO3
O3NH20-—(I: ——CH; Y0,

RDX NOz

F.04

R R
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CHEMICAL REACTIORS
All of these compounde are highly explosive, and cautior should
be used in handling. Each compound is subject to alkaline

hydrolysis in aqueous solution.

APPARATUS

A,

comnah s o PR e cae e w7 sl
- e e = -l v -

INSTRUMENTATION
Altex Model 322 dugl-pump liquid chromatograph equipped with a
Perkin-Elmer LC-75 variable-wavelength detector interfaced to a

Spectra Physics Model 4100 computing integrater,

HPLC INSTRUMENTAL PARAMETERS
1, Detector: Perkin=Elmer LC=75 variable-waveleangth detector
(A = 215 am)
2, Column: 2orbax—CN (4.6—m ID x 25 cm)
Particle size: 7-8 um
3. Flow Rate/Mobile Phase: 1 ml/min/35% Hq0/65% methanol
4. Temperatura: 22°C
5
6

Injection Volume: 250 ul, fixed loop

Rptencion Times:

Analyte : Retention Time (Minutes)
RDX 7.8
X 11.8
PETN 13.9
HARDWARE /GLASSWARE

1. 1l-liter separatory funnel (Teflon® or glass) (8).
2, 500-ml K-U flask (8).

3. 15-ml R-D receiver (8).

4, 3=ball Snyder column (B),

5. 2-ball micro-Snyder ¢olumn (8),

6. 10-m] graduated centrifuge tubes (8).

7. Disposable glass pipettes.

t
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D. CHEMICALS
1., Nanograde methylene chloride==J,T. Baker Company.
2, HPLC-grade acetonitrile=~J.T. Baker Company.
3, HPLC-grade water~=—J.T. Baker Cowpany.
4, Anhydrous sodium sylfate--reagent grade.
5., HPLC-grade mechanol.
STANDARDS
A. CALIBRATION STANDARDS

Separate calibration stock solutions are prepared for each

analyte. A composite working calibration standard is prepared

from these solutions.

L

3,

LRt R V0 mn s - toy B o T

The RDX stock calibration standard (6,310 ug/ml) is prepared
by weighing 63.1 mg of RDX in a 10-ml volumetric flask,
dissolving the RDX in a few ml of acetonitrile, end diluting
to the mark with acetonitrile. An intermediate RDX stack
calibration standard is ﬁrepared by pipetting 1 ml of the
RDX stock calibration standard into a 100-ml volumetric

flask and diluting to the mark with mathanol to give =z

,80lution containing 63.1 ug/ml of RDX.

The HMX stock calibracion standard (5,320 ug/ml) is prepared
by weighing 53.2 mg of HMX in a 10-ml volumetrie flask,
dissolving the HMX in a few @l of acetonitrile (a drop of
acetone is added to aid in solubilization), and diluting to
the mark with acetonitrile. An intermediate HMX stock
calibration standard is prepared by pipetting 1 ml of the
HMX stock calibration standard into a 50-ml volumetric flask
and diluting to the mark with mechanol to give a solution
containing 106.4 ug/ml of HMX.

The PETN stock calibration standard (3,950 ug/ml) is
prepared by weighing 39.5 mg of PEIN in a 10-wml volumetric
flask, dissolving the PETN in a few ml of acetonitrile (a

drop of acetone is added to aid in solubilization), and
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diluting to the mark with acetonitrile. An intermediate
2?ETN stock calibration standard is prepared by pipetting
1 ml of the PETN stock calibration standard into a S0-ml
volumetric flask and diluting to the mark with methanol co
give a solution containing 79.0 ug/ml of PETN.

4, Prepare a series of composite working calibration standards
by making dilutions of the intermediate calibration

standardas with $50Z methanol/50% water as follows:

Working Intermediate Volume
Calibration Standard of Standard Final
Standard Diluted Usad (ml) Volume (wl)
B RDX S 50
HMX 1
PETN 5
C RDX s 100
1049.8 1 '
PETN S
Standard B 5 25
Standard B 5 50
F Standard B S 100
/' Horking
Calibration Concentration (ug/ml)
Standard RDX ™ PETN
B 6.31 2.13 7.90
c 3,15 1.06 3,95
D 1,26 0.426 1,58
E 0.631 0,213 0.790
F 0.315 0.106 0.3995

k. CONTROL SPIKES
1. The working control spike solutions are prepared in the same
manner as the working calibration standards using the same

letter designations for the differenc solutions; therefore,

[
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the Working Control Spike Solution B has ‘the same
concentration es the Werking Calibration Standard B.

Pipette 2 ml of the corresponding working control spike
solutions into 500 ml of standard or natural water, The
solutions used are selected to provide a concentration range
of 0.5 to 10 times the desired detection limit,

Determine the precision, accuracy, and detection limits for

each analyte.

Working Analyte Concentracion Spiked Analyte
Control in the Working Control Concentration
Spike Used Spike Solution (ug/ml) in Water (ug/L)

- -— 0.0
B RDX 6.11 25,2
HMX 2,13 8.5
PETN 7.90 31.6
c RDX 3.15 12,6
HMX 1,06 4.26
PETN - 3.95 15,8
D RDX 1,26 5.04
HMX 0,426 1,70
PETN 1.58 6.32
E RDX 0.631 2.52
HMX 0.213 0.851
PETN 0,790 3.16
F RDX 0.315 1,26
HMX 0.106 0,426
PETN 0,395 1,58

5. PROCEDURE
A. EXTRACTION

1.

2,

SO P PUUREIIVEUN S

Measure 500 ml of the water gample into a l1-L separatory
funnel, '
Check the pH of the sample with pH paper, and adjust the pH

to neutral, if necessary,
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Extract the sample sequentially with three 100-ml portions
of wethylene chloride, After each portion has been added,
shake the funnel vigorously for at least S5 minutes.

Let the layers separate for about 2 minutes after each
extraction.

Draw off the methylene chloride and pass through a glass
funnel filled with a small plug of glass wool and about

1 inch of anhydrous sodium sulfate into a 500-ml K-D flask
fitted with a 10-ml K-D receiver.

After the third extract has been transferred to the K=D
flask, rinse the sodium sulfate in the funnel with
approximately 20 ml of methylene chloride.

Add a boiling chip (Hengar) to the methylene chloride
extract in the flask and attach a 3=ball Sanyder column to
the apparatus.

Concentrate the methylene chloride extract by piacing the
K~D apparatus in an 80°C water bach. Immerse the receiver
of the K-D nearly up to the joint.

The balls of the Snyder column should actively chatter when
the solvent is evaporating.

When the apparent volume of the solution remaining in the
receiver is about 1 ml, remove the apparatus from the water
bath and allow to cool. After asbout 1 ml of mechylene
chloride has drained into the receiver, remove the receiver
from the K-D flask,

Add approximately 2 ml of HPLC methanol to the receiver,
Attach a 2-ball micro-Sanyder column and reconcentrate. When
the apparent volume in the receiver reaches 0.5 ml, remove
the receiver from the water bath.

Repeat Step ll two times.

Detach the micro-Snyder column from the receiver. Transfer
the extract into a 10-ml graduated centrifuge tube rinsing

quantitatively with HPLC acetonitrile, Raise the extract
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volume to 1.0 ml in the centrifuge tube with HPLC methanol,
Dilute to 2 m! with HPLC water.

14. Transfer to a 5-ml amber, septum—sealed vial for storage at
4°C,

15. The extract is now ready for chromatography by HPLC,

B. CALIBRATION
1. Inject Working Calibration Standards G, F, E, D, C, and B
and a blank singly at the beginning of the analytical run.
Inject Working Calibration Standard D at the conclusion of
the analytical run to verify conmstant instrument response,
2. Plot the normalized integrator aress versus nanograums/micro-

liter of each standard to obtain a working curve.

€. ANALYSIS
1. 1Inject 250 ul of the extract onteo the HPLC column.
2, Perform the analysis of the sample according to the
conditions given in Sectiom 3(B),
3. Measure the response of the sample for the components of
interest,
6., CALCULATIONS

Determine the concentration of RDX according to the following formula:

Concentration (ug/L) = iﬁl%!Ll—
s

where: A = Concentration (ug/ml) of analyte found in the sample
by comparison with the appropriate standard curve
(ug/ml),
V, ® Volume of total extract (ml), and

Vg = Volume of inicial sample extracted (L).
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7. REFERENCES
Nene found,

8, DATA

See attached data sheets,
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Chromatogram of Standard Water Spiking Experiment

Analzte
RDX
HMX
PETN

Amount Spiked

12.6 ug/L
4.3 ug/L
15.8 up/L

11

Retention Time
7.87 min
11.78 win
13.91 min




RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD. NY SITE: OEMOLITION GROUNDS
SAMPLING SITLS
RESULTS
PARAMETER SAMPL ING ODETECTION
DATE LIMIT UNITS B
w5 w4 W6 Wi w3 W2 w7
ARSEMIC 05 JAN 82 .010  MGL ND NO ND ND ND ND ND
ARSENIC 13 APR B2 010 MG ND ND NO ND ND ND ND
ARSENIC 29 JUN 82 010 MG MDY ND ND ND MND ND ND
ARSINIC 28 SLpP B2 O10 Meil N 2]9] NIy ND ND
DARIUM 05 JAN 82 S0 MG ND ND ND ND ND ND ND
BARTUM 13 APR B2 10 MGy ND ND ND NN ND ND ND
BARIUM 29 JUN 82 10 MG N ND ND NU ND ND ND
BARIUM 28 SEP 82 .10 MGL ND ND ND ND NO
CAOMIUM 05 JUAN 82 5.000 UGL ND ND NO ND NO ND NO
CADMIUM 13 APR 82 5.000 UGL ND- ND ND ND NO ND ND
CADMIUM 29 JUN B2 5.00Q0 UGL ND NO ' ND ND ND ND ND
CADMIUM 28 SEP 82 5.000 UGL ND ND D ND ND
CHROMTUM 05 JAN 82 .010  MGL ND ND NO ND NO ND ND
CHRUMIUM 13 APR 82 L0100 MGL ND ND ND ND NO ND ND
CHROM]UM 29 JUN 82 L0110 MGL ND NO ND ND ND ND ND
CHROMIUM 28 SEP B2 L0110 MGL ND NO NO ND ND
FLUORIDE 05 JAN B2 4 MGL .3 2 .3 .1 .2 . .3
FLUORIDE 13 APR B2 .1 MGL .3 .2 .2 .2 .2 B .2
FLUORIDE 29 JUN 82 .1 MGL .4 .2 .2 .2 .2 .2 .3
FLUORIDE 28 SEP B2 .1 MGL .3 .2 .2 .2 .2 .2
LEAD 05 JAN B2 .010  MGL NO ND NO NO ND ND ND
LEAD 13 APR 82 .010  MGL ND NO ND NO ND ND ND
LEAD 29 JUN 82 L0410 MGL ND ND ND ND NO ND ND
LEAD 28 SEP 82 L0100 MGL NO NO NO ND ND
MERCURY 0S JAN 82 .2 UGL ND ND ND NOD NO ND ND
MERCURY 13 APR R2 .2 UGL ND ND ND ND NO ND ND
MERCURY 29 JUN 82 .2 UGL ND ND ND ND NO ND NO
MERCURY 28 SEP 82 .2 UGL NO ND ND ND ND ND
NO2+NO3 AS N 0S JAN 82 .05  MGL 6.70 YA 1.20 1.60 .08 ND .22
NO2+N0N3 AS N 13 APR 82 0% MAL 5.00 .19 1.00 1.00 .13 ND .38
NO2+NO3 AS N 29 JUN 82 .05 MGL 6.00 .52 2.00 2.00 .06 NO .30
NO2+NO3 AS N 28 SEP B2 .05 MGL 10.00 .12 3.00 2.00 .08 ND
SELENTUM 05 JAN B2 .00S MGL ND ND ND ND ND ND ND
SFLENTUM 13 APR B2 L0055 MGl ND ND ND ND ND NO ND
SLLENTUM 29 JUN B2 005 MGL ND ND ND ND ND ND ND
SELENTUM 28 SEP 82 .005  MGL ND NO ND NO ND
SIIVER 05 JAN 82 010 MGL NO ND NO ND ND ND NO
SILVER 13 APR 82 L0100 MG ND) NO ND ND ND ND ND
SILVER 29 JUN 82 010 MG ND NOD NO ND NO ND ND
SILVER 282 SEP B2 010 M6 ND NO ND ND ND

LMHORIN 05 JAN 82 .04 96y ND ND ND NO ND ND ND



RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS
SAMPLING SITES
RESULTS
PARAMETER SAMPLING DETECTION
DATE LIMIT UNTTS 8
w5 va WG Wi W3 W2 W7
ENORIN 13 APR 82 40.00  UGL ND ND ND ND ND ND ND
FNDRIN 29 JUN 82 S04 UGL NO ND N[ ND ND ND ND
ENDRIN 28 SfpP A2 .04 UGL ND ND MD ND ND
t ITNDANE 05 JAN 82 08/’ ua ND) ND ND HD ND ND ND
L ITNDANT 17 APR 82 on [PIn]] (F]8] ND ND HD ND ND N{Y
L INDANE 29 JUN 87 .08 UGt N ND ND 1o ND N ND
L INDANE 28 SEP 82 .08 UGL ND ND MO NOD ND
TOXAPHENE 05 JAN B2 1.6 UGL ND ND ND ND ND ND ND
TOXAPHENE 13 APR 82 1.6 UGL ND ND NO ND ND ND ND
TOXAPHENE 29 JUN 82 1.6  UGL ND. ND ND ND ND ND ND
TOXAPHENE 28 SEP 82 1.6  UGL ND ND ND ND ND
METHHOXYCHLOR OS5 JAN 82 1.6 UGL ND ND ND ND ND ND ND
METHOXYCHLDR 13 APR 82 1.6 UGL ND ND ND ND ND ND ND
METHOXYCHLOR 29 JUUN 82 1.6 UGL ND ND ND NU ND ND ND
METHOXYCHLOR 28 SEP 82 1.6 UGL ND ND ND ND ND
2.4-0 05 JUAN 82 3.8 UGL ND ND ND ND ND ND ND
2,4-D 13 APR B2 3.8 UGL ND ND ND ND ND ND ND
2.4-D 29 JUN 82 3.8 UGL ND ND ND ND ND ND ND
2,4-D 28 SEP 82 3.8 UGL ND ND ND ND NOD
STLVEX 05 JAN 82 .5 UGL ND ND ND ND ND ND ND
SILVEX 13 APR 82 .5 UGl ND ND ND ND ND ND ND
SILVEX 29 JUN 82 .5 UGL ND ND ND ND ND ND ND
SILVEX 28 SEP 82 .5 UGL ND ND ND ND ND
GRQOSS ALPHA 05 JAN B2 4.61 PCL NO ND ND ND ND 4,14 NO
GROSS ALPHA 13 APR 82 3.37 PCL 3.33 ND 2.63 2.30 3.64 3.39 NO
GRDOSS ALPHA 29 JUN 82 6.43 PCL 4.81 4.26 5.99 ND 12.60 9.04 3.87
GROSS ALPHA 28 SEP 82 5.20 PCL ND ND ND NO
RADIUM-226 28 JUN B2 .24 PCL ND .27 NOD ND
RADIUM-226 28 SEP B2 .18 PCL NOD
GROSS BETA 0S5 JAN 82 1.52 PCL 2.02 3.01 2.06 2.31 2.91 2.12 ND
GROSS BETA 13 APR 82 .64 Pt ND 1.60 ND 2.05 2.08 ND ND
GROSS BETA 29 JUN 82 1.86 PCL 1.9%59 3.34 ND 1.62 1.96 1.99 ND
GROSS BETA 28 SEP 82 1.76  PCL ND 1.22 1.85 3.14
CHL.ORIDE 05 JAN 82 1.0 MGL 4.6 10.0 17.6 7.9 28.5 5.8 3.5
CHLORIDE 13 APR 82 1.0 MGL 4.0 9.0 3.0 7.0 46.0 4.9 2.0
CHLORIDE 29 JUN 82 1.0 MGL 9.0 9.0 11.0 12.0 51.0 10.0 7.0
CHLORIDE 28 SEP 82 1.0 MGL 1.0 ND ND 3.0 11.2 6.0
CHLORIDE 08 FEB B3 1.0 MGL 2.0 6.0 7.0 6.0 9.0 3.0 2.0
CHUORIDE 09 AUG 83 1.0 MGt 3.0 5.0 3.0 15.0 4.0
CHLORIDE 14 TER B4 2.0 MGL NI 8.7 20.0 S T 4.0 ND ND
CHLORIDE 20 MAR 85 1.0 MGL & 0 12.0 7.0 15.0 4.0 3.0



RUN DATE: 13 AUG 87

INSTALLATION:

PARAMETER

CHLORIOE
CHLORIDE
1RON

IRON

JRON

TRON

IRON

1RON

1RON

IRON

IRON

IRON
MANGANESE
MANGANE SE
MANGANESE
MANGANE SE
MANGANESE
MANGANESE
MANGANESE
MANGANESE
MANGANESE
MANGANE SE
PHENOL
PHENQL
PHENOL
PHENOL
PHENDIL.
PHENOL
PHENOL
PHENOL
PHENOL
PHENOL.
SO0IUM
SODTIUM
SODIUM
SODTUM
SO0I1UM
SODTUM
SODIUM
SO00TUM
SODIUM

SENECA AD,

SAMPLING
DATFE

18
17

MAR
MAR
JAN
APR
JUN
SEP
FEB
AUG
FEB
MAR
MAR
MAR
JAN
APR
JUN
SEP
FEB
AUG
FEB
MAR
MAR
MAR
JAN
APR
JUN
SEP
FEB
AUG
FEB
MAR
MAR
MAR
JAN
APR
JUN
SEP
FEB
AUG
FEB
MAR
MAR

DETECTION

SITE: DEMOLITION GROUNDS

SAMPLING SITES

RESULTS
UNITS |
wo wa w6 Wi w3

MGL 3.0 5.0 4.0 5.0 6.0
MGL 2.0 1.0 4.0 6.0 5.0
MGL 13 15 .27 15 19
MGt ND o8 .09 10 .10
MAGL ND .24 .26 .AaaH .06
MaL 12 .24 .18 .23
MGL .13 .10 .15 .09 .07
MGL .09 .16 .25 .07
MGL .15 1 NO ND ND
MGL . ND NO ND NO
MGIL. ND NO .03 ND MD
MGL ND NO ND ND ND
MGL .270# .040 .300# NOD ND
MGL . 100# .060# . 040 .020 ND
MGL L2104 .050 .020 .020 .030
MGL ND NO NO . 040
MGL .020 1204 .020 ND NO
MGL . 1204 .3204 .010 .020
MGL ND ND -035 ND ND
MGL .085# . 045 ND ND
MGL ND L1204 NO MD NO
MGI. .078#4 L2754 ND ND ND
MGL ND NO ND ND NO
MG\ NO ND ND ND ND
MGL ND NO NO .O18& ND
MGL .01& .018& NO .028& ND
MGL ND NO ND ND NO
MGL NO ND NO ND
MGL ND ND NO NO NO
MGL ND ND ND ND
MGL. ND ND ND NO ND
MGL NO ND ND NO ND
MGL 15. 28. 20. 15. 14,
MG 10. ‘37. 8. 1. 15.
MGL 12. 11, 9. 15. 20.
MGt 12, 9. 8. 10.
MGIL 21. 37. 1. 12. 8.
MGI1 16. 36. 11, 9.
MGL 7. 7. 16. 5 4,
MGl 23. 24, 9. 7.
MGi ] 20. 30. 7. 5.

w2

ww

w7

- N
N eoNe]

.10
.704#

.08

t.02#
ND
ND
ND

. 0904

.030

.010

.010



RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS
SAMPI. ING SITES
RESULTS
PARAMETER SAMPLING DETECTION
DATE LIMIT UNITS B
wH wa w6 Wi w2 W2 W7
SODIUM 17 MAR g7 1. MGL 8. 30. 14. 1. 6. 9. 4.
SULFATE 05 JAN §2 2.0 MGL 57.5 327.0& 38.8 233.0 147.0 225.0 77.0
SULFATE 13 APR 82 2.0 MGL 110.0 330.0& 100.0 220.0 210.0 263.08& 84.0
SULFATE 29 JUN 82 2.0 MGL 110.0 150.0 100.0 260. 0% 220.0 293.08 70.0
SULFATE 28 SEP 82 2.0 MGL 130.0 81.0 88.0 180.0 194.0 280.0&
SULFATE 08 FER 83 2.0 MGL 92.0 600. 0% 110.0 210.0 180.0 200.0 74.0
SULFATE 03 AUG 83 2.0 MGL 129.0 333.0& 106.0 215.0 203.0
SULFATE 14 FFB 84 2.0 MGL 51.0 117.0 130.0 119.0 148.0 108.0 7.3
SULFATE 20 MAR 85 2.0 MGL 306 . 0& 231.0 231.0 194.0 180.0 47.0
SULFATE 18 MAR 86 2.0 MGL 77.0. 283.0& 63.0 248.0 148.0 117.0 57.0
SULFATE 17 MAR 87 2.0 MGL 24.0 255.08& G7.0 160.0 56.0 6.0 27.0
COND(FIELD) 20 MAR 85 1. UMC 680 440. 540. 550. 490. 270
COND(FIELD) 18 MAR 86 1. UMC 415, 650 315. 460. 440. 340. 240
COND(FIELD) 18 MAR 86 1. UMC 415, 645 320. 460. 440, 335. 240
COND(FIELD) 18 MAR 86 1. UMC 415, 650 315. 460. 450. 335. 240
COND(FIELD) 18 MAR 86 1. UMC 415, 645 310. 460, 445 . 335. 235
COND(FIELD) 17 MAR 87 1. UMC 380. 700 400. 500. 445, 450. 310
COND(FIELD) 17 MAR 87 1. UMC 375 705 400. 495 . 440. 445, 315
COND{FIELD) 17 MAR 87 1. UMC 370 700 405. 500. 445, 450 315
COND(FIELD) 17 MAR 87 1. UMC 375. 695. 405. 500. 440. 440. 315.
PH(FIELD) 05 JAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 7.1
PH(FIELD) 05 JAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 7.1
PH(FIELD) 05 JAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 7.1
PH(FIELD) 05 JUAN 82 PH 7.3 7.2 7.5 7.2 7.4 7.3 7.1
PH(FIELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7.4 7.4 7.4
PH(FIELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7.4 7.4 7.4
PH(FIELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7.4 7.4 7.4
PH(FIELD) 13 APR 82 PH 7.6 7.2 7.6 7.6 7.4 7.4 7.4
PH(FI1ELD) 29 JUN 82 PH 7.8 7.8 7.8 8.1 7.7 7.8 7.8
PH{FIELD) 29 JUN 82 PH 7.8 7.8 7.8 8.1 7.7 7.8 7.8
PH(FIELD) 29 JUN 82 PH 7.8 7.8 7.8 8.1 7.7 7.8 7.8
PH(FIELD) 29 JUN 82 PH 7.8 7.8 7.8 8.1 7.7 7.8 7.8
PH(FIELD) 27 SEP 82 PH 7.6 7.9 7.7 7.5 7.5 7.6
PH(FIELD) 27 SEP 82 PH 7.6 7.9 7.7 7.5 7.5 7.6
PH{FIELD) 27 SEP 82 PH 7.6 7.9 7.7 7.5 7.5 7.6
PH(FIELD) 27 SEP 82 PH 7.6 7.9 7.7 7.5 7.5 7.6
PH(FIELD) 08 FEB 83 PH 7.8 7.3 7.8 7.9 7.5 7.7 7.6
PH(FIELD) 08 FEB 83 PH 7.8 7.3 7.8 7.5 7.5 7.7 7.6
PH(FIELD) 08 FEB 83 PI 7.8 7.3 7.8 7.5, 7.5 7.7 7.6
PH(FIELD) 08 FEB 83 PH 7.8 7.3 7.8 7.5 7.5 7.7 7.6
PH{FIELD) 09 AUG 83 PH 7.1 6.9 6.9 7.0 7.1




RUN DATE: 19 AUG 87

INSTALLATIDN: SENECA AD. SITE: DEMOLITION GROUNDS
SAMPLING SITES
RESULTS
PARAMETER SAMPLING DETECTION
DATE UNITS B
W w4 w6 W1 w3 w2 v

PH(FTELD) 09 AUG 83 P 7.1 6.9 6.9 7.0 7.1
PH(FIELD) 09 AUG 83 PH 7.1 6.9 6.9 7.0 7.1
PH(FIELD) 09 AUG 83 rH 7.1 6.9 6.9 7.0 7.1
PH(FIELD) 14 FEB 84 PH 7.3 6.8 7.2 7.3 7.4 7.4 7.5
PH(FIELD) 14 FEB B4 PII 7.2 6.9 7.2 7.3 7.4 7.5 7.5
PH(FIFLD) 14 FEB B4 Pi 7.4 G.8 7.3 7.3 7.4 7.4 7.6
PH(FIELD) 14 FEB 84 PH 7.3 6.9 7.3 7.3 7.5 7.4 7.6
PH(FIELD) 27 JUN B4 rH 7.0 G.8 7.1 7.1 7.0 7.1 7.1
PH{FIELD) 1B SEP 84 PH 8.4 7.5 7.6 7.6 7.5 7.1 7.6
PH(FIELD) 18 SEP B84 PH 8.3 7.6 7.5 7.7 7.4 7.1 7.5
PH{FIELD) 18 SEP 84 PH 8.4 7.6 7.5 7.7 7.4 7.1 7.5
PH(FIELD) 18 SEP B4 PH 8.3 7.5 7.6 7.6 7.4 7.2 7.5
PH{FIELD) 20 MAR 85 PH 6.8 6.9 6.7 6.8 7.0 7.0
PH(FIELD) 13 SEP 85 PH 7.1 7.1 7.1 7.1 7.0
PH(FIELD) 18 MAR 86 PH 7.1 6.8 7.4 7.2 7.0 7.2 7.3
PH(FIELD) 18 MAR 86 PH 7.1 6.9 7.4 7.3 7.1 7.3 7.3
PH(FIELD) 18 MAR 86 PH 7.1 6.8 7.4 7.2 7.0 7.3 7.3
PH(FIELD) 18 MAR 86 PH 7.1 6.8 7.4 7.1 7.0 7.2 7.3
PH(FIELD) 16 SEP 86 PH 7.1 7.0 7.4 6.9 7.0 7.0 7.2
PH(FIELD) 17 MAR 87 PH 6.9 7.3 7.4 6.9 7.2 7.1 6.9
PH(FIELD) 17 MAR 87 PH 7.0 7.2 7.4 6.8 7.1 7.0 7.0
PH(FIELD) 17 MAR 87 PH 6.8 7.1 7.5 6.9 7.1 6.9 6.8
PH(FIELD) 17 MAR 87 PH 6.9 7.2 7.4 6.9 7.1 6.9 6.9
PH(LAB) 14 FEB 84 PH 7.9 7.7 7.8 7.7 7.8 7.9 7.5
SPEC COND 05 JAN 82 1. uMc 730. 1130. 720. 850. 860. 930. 640.
SPEC COND 05 JAN 82 1. uMc 730. 1120. 722. 850. 860. 930. 640.
SPEC COND 03 JAN 82 1. umc 730. 1130. 720. 850. 850. 930. 640.

“ SPEC COND 05 UAN 82 1. umc 730. 1130. 720. 850. 850. 920. 640.
SPEC COND 13 APR 82 1. UuMcC 719. 1300. 699. 810. 1000. 97s. 639.
SPEC COND 13 APR 82 1. uMC 718. 1302. 699. 810. 1000. 972. 639.
SPEC COND 13 APR 82 1. uMmc T19. 1301. 699. 810. 1000. 974. 640.
SPEC COND 13 APR B2 1. uMcC 720. 1300. 699. 810. 1000. 973. 638.
SPEC COND 29 JUN 82 t. umc 620. 590. S80. 750. 1040. 890. 490.
SPEC COND 29 JUN 82 1. UMC 620. 590. 580. 7€0. 1030. 890. 490.
SPEC COND 29 JUN 82 1. uMc 620. 600. 585. 760. 1030. 890. 490.
SPEC COND 29 JUN 82 1. UMC 620. 600. 580. 750. 1030. 890. 490.
SPEC COND 28 SEP 82 1. UMC 795. 665. 700. 925. 980.
SPEC COND 28 SEP 82 1. UuMC 790. 665. 700. 920. 980.
SPEC COND 28 SEP 82 1. UuMC 795. 665. 700. 920. 980.
SPEC COND 28 SEP 82 1. uMC 795. 665. 700. 920. 980.
SPIC COND 08 FEB 83 1. umc 580. 1160. 685. 760. 680. 755. 60S.
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RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS
SAMPLLING SITES
RESULTS
PARAMETER SAMPLING DETECTION
DATE LIMIT UNTTS 8
WS wWa w6 W1 w3 w2 w7
SPEC COND 08 FEB 83 1. UMC 580. 1160. 690. 75% 680. 755. 605.
SPEC COND 08 FEB 83 1. UMC 505, 1160. 680. 755 680. 76O, 600.
SPEC CCND 08 FEB 83 1. UMC 580. 11GO. 685. 760. 685. 7GO. 600.
SPEC COND 09 AUG 83 1. UMC 900. 1130. 1020. 1050. 930.
SPEC COND 09 AUG 83 1. UMC 890. 1200. 1020. 1050. 940.
SPEC COND 09 AUG 83 1. uUMC £90. 1120. 1020. 1040. 940.
SPEC COND 09 AUG 83 1. umc 900. 1200. 1020. 1040. 940.
SPEC COND 14 FEB B84 1. UMC 360. 430. G20. 400. 500. 570. 88.
SPEC COND 14 FEB 84 1. UMC 360. 420. 620. 410. 510. 580. a7,
SPEC CONO 14 FEB B4 1. UMC 360. 430. 620. 400. 510. 580Q. £8.
SPEC COND 14 FEB 84 1. UMC 360. 430. 630. 400. 510. 570. 88.
SPEC COND 18 SEP 84 1. uMmc 710. 1000. 620. 670. 760. 8690. 500.
SPEC COND 18 SEP 84 1. UMC 720. 990. 620. 680. 760. 860. 500.
SPEC COND 18 SEP 84 1. UMC 720. 1009. 620. 680. 760. 860. 490.
SPEC COND 18 SEP 84 1. UMC 720. 1000. 620. 680. 760. 860. 510.
SPEC COND 20 MAR 85 1. UMC 990. 700. 750. 760. 750. 330.
SPEC COND 20 MAR 85 1. UMC 1000. 700. 750. 760. 740. 400.
SPEC COND 20 MaR 85 . UMC 1000. 700. 750. 760. 740. 390.
SPEC COND 20 MAR 85 1. umc 990. 700. 760. 760. 740. 390.
SPEC COND 13 SCP €5 1. UMC 720. 610. 880. 830. 840.
SPEC COND 13 SEP 85 1. UMC 720. 600. 880. 840. 840.
SPEC COND 13 SEP 85 1. UMC 730. 600. 270. 840. 840.
SPEC COND 13 SEP 85 1. UMC 730. 600. 880. 830. 830.
SPEC COND 18 MAR 86 1. UMC 590. 960. 490. 670. 620. 520. 3500.
SPEC COND 18 MAR 86 1. UMC 590. 960. 500. 6GO. 620. 520. 3600.
SPEC COND 18 MAR 86 1. UMC 590. 950. 500. 670. 620. 520. 3600.
SPEC COND 18 MAR 86 1. uMmC 590. 950. 490. 660, G10. 520. 35800.
SPEC COND 16 SEP 86 1. UMC 710. 1160, 690. 870. 950. 820. 600.
SPEC COND 16 SEP 86 1. UMC 720. 1150. 690. 880. 950. £10. 600.
SPEC COND 16 SEP 86 1. UMC 710. 1150. 690. 880. 950. 820. 600.
SPEC COND 16 SEP 86 1. UMmC 720. 1160. 690. 880. 960. 820. 610.
SPEC COND 17 MAR 87 1. UMC G4a0. 990. 670. 820. 710. 730. 530.
SPEC COND 17 MAR 87 1. UMC 630. 1000. 680. 810. 710. 730. 530.
SPEC COND 17 MAR 87 1. UMC 630. 1000. 680. 820. 720. 730. 530.
SPEC COND 17 MAR B7 1. UMc 640. 1000. 690. 820. 710. 740. 530.
TOC 05 JaN 82 1 MGL 1.0 1.0 1.0 1.0 4.0 1.0 1.0
T0C 0S JAN 82 .1 MGL 1.0 1.0 1.0 1.0 4.0 1.0 1.0
TOC 0S5 JAN 82 .1 MGL 1.0 1.0 1.0 1.0 4.0 1.0 1.0
TOC 05 JAN B2 .1 MGL 1.0 1.0 1.0 1.0, 4.0 1.0 1.0
TOC 13 APR B2 .1 MGL 39.0 54.0 40.0 37.0 48 .0 44 .0 40.0
TOC 13 APR B2 L1 MGL 39.0 54.0 140.0 37.0 A7.0 44.0 40.0




RUN DATE: 19 AUG 87
INSTALLLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS

SAMPLING SITES

RESULTS
PARAMETER SAMPL ING DETECTION
DATE LIMIT UNITS B
w5

T0C 13 APR 82 .1 MGL 40.0 54 .0 42.0 37.0
TOC 13 APR 82 .1 MGL 39.0 55.0 43.0 37.0
TOoC 29 JUN 82 .1 MGL 43.0 30.0 43.0 42.0
T0C 29 JUN 82 .1 MGL 42.0 30.0 41.0 40.0
TOC 29 JUN 82 .1 MGL 42.0 30.0 43.0 40.0
T0C 29 JUN 82 .1 MGL 42.0 30.0 43.0 42.0
TOC 28 SEP 82 .1 MGL 37.0 28.0 39.0 21.0
T0C 28 SEP 82 .1 MGL 38.0 29.0 39.0 23.0
T0C 28 SEP 82 .1 MGL 37.0 27.0 39.0 22.0
TOC 28 SEP 82 .1 MGL 38.0- 28.0 39.0 22.0
TOC 08 FEB 83 .1 MGL 23.0 32.0 26.0 22.0
TOC 08 FEB 83 .1 MGL 23.0 33.0 27.0 22.0
1DC 08 FEB 83 .1 MGL 24.0 32.0 27.0 22.0
T0C Q08 FEB 83 .1 MGL 23.0 33.0 27.0 22.0
T0C 09 AUG 83 .1 MGL 53.0 47.0 46.0

T0C 09 AUG 83 .1 MGL 53.0 47.0 47.0

TOC 09 AUG 83 .1 MGL 54.0 4G6.0 45.0

TOC 09 AUG 83 .1 MGL 53.0 46.0 46.0

70C 14 FEB 84 .1 MGL 24.0 35.0 32.0 24.0
TOC 14 FEB 84 .1 MGL 23.0 36.0 33.0 24.0
TOC 14 FEB 84 .1 MGL 23.0 36.0 33.0 24.0
TQac 14 FEB 84 .1 MGL 24.0 35.0 32.0 24.0
TOC 18 SEP 84 .1 MGL 3.0 3.0 3.0 3.0
TOC 18 SEP 84 .1 MGL 3.0 4.0 3.0 3.0
T0C 18 SEP 84 .1 MGL 3.0 4.0 3.0 3.0
T0C 18 SEP 84 .1 MGL 3.0 4.0 3.0 3.0
TOC 20 MAR 85 .1 MGL 5.9 8.8 5.9
T0C 20 MAR 85 .1 MGL 5.7 8.8 6.1
TOC 20 MAR 85 .1 MGL 5.8 8.7 5.8
T0C 20 MAR 85 .1 MGL 5.7 8.8 5.9
10C 13 SEP 85 .1 MGL 3.4 3.0 2.7
TOC 13 SEP 85 .1 MGL 3.4 2.7 2.5
TOoC 13 SEP 85 .1 MGL 3.4 2.8 2.6
TOC 13 SEP 85 .1 MGL 3.4 2.9 2.5
TOC 18 MAR 86 .1 MGL 3.4 3.6 6.3 5.0
TOC 18 MAR 86 .1 MGL 3.4 3.5 6.3 5.0
TorC 18 MAR 86 .1 MGL 3.4 3.5 6.4 5.0
T0C 18 MAR 86 .1 MGL 3.4 3.5 6.2 5.2
TO0C 16 SEP 86 .1 MGL 5.1 4.7 5.3 5.2
T0C 16 SEP 86 .1 MGL 5.0 4.7 5.4 5.4
T0C 16 SEP 86 Lt mMGL 5.0 4.8 5.4 5.4
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RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD, NY SITE: DEMOLITIDN GROUNDS
SAMPLING SITES
RESULTS
PARAMETER SAMPLING DETECTICN
DATE LIMIT UNITS B8
w5 w4 w6 w1
TDX 13 SEP 85 010 MGL ND ND ND
TOX 13 SEP 85 L0110 MGL ND ND ND
TDX 13 SEP 85 010 MGL ND NO MD
TOX 13 SEP 85 .010 MGL ND ND ND
10X 18 MAR 86 .010 MGL ND ND 0190 ND
TOX 18 MAR 86 L0110 MGL NI ND ND ND
rox 18 MAR 86 L0110 MGL ND ND ND ND
TOX 18 MAR B6 L0110 MGl NI ND ND ND
TOY 16 SEP 86 .010  MGL NN ND ND D
TOX 16 SEP 86 .010 MGL ND ND ND ND
TOX 16 SEP 86 010 MGL NO ND ND ND
TOX 16 SEP 86 .010 MGL ND ND ND ND
10X 17 MAR 87 .010 MGL ND ND ND ND
TOX 17 MAR 87 .010 MGL NO ND ND NO
TOX 17 MAR 87 .010 MGL ND ND NO NO
TOX 17 MAR 87 .010  MGHL ND ND ND ND
TDS 29 JUN 82 1. MGL 465. 431, 406. 672.#
2,4,.6-TNT 27 JUN 84 .001 MGL NO ND ND ND
2,4,6-TNT 18 SEP 84 .001 MGL ND ND ND ND
2.4,6-TNT 20 MAR 85 .00t MGL ND ND NOD
2,4,6-TNT 13 SEP 8BS .001  MGL ND ND ND
2.4,6-TNT 18 MAR 86 .001  MGL ND ND ND ND
2,4,6-TNT 16 SEP 86 .001  MGL ND NO ND NO
2,4,6-TNT 17 MAR 87 .001  MGL ND ND ND ND
2,4-DNT 27 JUN 84 .001 MGL NO ND ND ND
2,4-DNT 18 SEP 84 .001  MGL NOD ND ND ND
2,4-DNT 20 MAR 8S .001  MGL ND ND ND
2,4-DNT 13 SEP 85 .001  MGL ND ND ND
2,4-DNY 18 MAR 86 .001 MGL ND ND NOD ND
2,4-DNT 16 SEP 86 .0041  MGL ND ND ND ND
2,4-DNT 17 MAR 87 .001  MGL ND ND ND ND
2.6-DNT 27 JUN 84 .00t MGL ND ND ND ND
2,6-DNT 18 SEP 84 .001  MGL ND ND ND NO
2,6-DNT 20 MAR 85 .00t MGL ND ND ND
2,6-DNT 13 SEP 85 .001 MGL ND ND ND
2,6-0ONT 18 MAR 86 .001 MGL ND ND NOD NOD
2.6~-DNT 16 SEP 86 .001 MGL ND ND ND ND
2,6-DNT 17 MAR B7 .001  MGL ND ND ND ND
RDX 27 JUN 84 .030 MGL ND ND NO ND
RDX 18 SEP 84 .030 MGL ND ND ND ND
ROX 20 MAR 85 .030  MGL ND ND ND

w3

il

w2

w7



RUN DATE: 19 AUG 87
INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS

SAMPLING SITES

RESULTS
PARAMETER SAMPLING DETECTIOM
DATE LIMIT UMITS B
w5 w4 w6 wi

RDX 13 SEP 85 .030 MGL ND ND ND
RDX t8 MAR 86 L0300  MGL ND ND NO ND
RDX 16 SEP 86 .030 5L ND ND ND ND
RDX 17 MAR 87 030 MGL ND ND ND MD
HMX 27 JUN B84 100 MGL ND ND ND NOD
HMX 18 SEP B84 100 MGL ND ND ND HD
HMX 20 MAR 8% . 100 MGL ND ND MO
HMX 13 SEP 85 100 MGL ND ND ND
HMX 18 MAR 86 . 100 MGL NOD MO ND ND
HMX 16 SEP 86K . 100 MGL ND ND ND ND
HMX 17 MAR 87 . 100 MGL ND ND ND ND
TETRYL 27 JUN 84 .010  MGL ND ND ND ND
TETRYL 18 SEP 84 .010 MGL ND NO ND ND
TETRYL 20 MAR 85 .010  MGL ND ND ND
TETRYL 13 SEP 85 .010 MGL ND ND ND
TETRYL 18 MAR 86 .005 MGL ND ND ND ND
TETRYL 16 SEP 86 .010 MGL ND ND ND ND
TETRYL 17 MAR 87 .010 MGL ND NO ND ND

w3

w7

e e



RUN DATE: 19 AUG 87

INSTALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS

ELEGEND

NOTES: ALL METALS AND OTHER PARAMETERS WIIFRE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE

NOTED. OETECTION LIMITS SHOWN ARE NORMAL LEVEL3: ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES.

B UPGRADIENT SITE

H VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

& VALUE EXCEEDS A STATE WATER QUALITY STANDARD OR CRITERIA

MGL - MILLIGRAMS/LITER

UGL - MICROGRAMS/LITER

FCL - PICOCURIES/LITER

UMC - MICROMHOS/CENTIMETER

NTU - NEPHELOMETRIC TURBIDITY UNITS
TON - THRESHOLD ODOR NUMBER

TON - TASTE OILUTION INDEX NUM3ER
CU - COLOR UNITS

PHM - PER 100 MILLILITERS
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Phase 2, Hazardous Waste Mgt Sp Study No. 39-26-0147-83, SEAD, WY, 2-13 May 82

APPENDIX E
ANALYTICAL RESULTS - SEAD

TABLE E-1. DEMOLITION AREA
tP Toxicity* Explosivests
Sample Ho. and Description As Bs Cd Cr N Se Mg HMX  RDX  Tetryl 2 ,4,6-TNT 2,6-DNT 2,4-DNY )
4727-001 Demolition Crater No. 2 ND ND O0.19 HD ND ND ND ND ND 1.4 ND ND ND 1.6 l
<002 Demol{tion Crater Ko. 2 NO XD 0,20 NO WD NO ND ND NO N0 - NO XD ND 1.9 ' .
003 Demolition Crater No. 4 ND ND 0,16 ND ND ND ND ND ND 1.4 1.6 * KD ND 1.9 \({
<004 Demolition Crater Wo. 4 ND ND 0.16 ND ND ND ND ND ND ND 32.0 ND ND KD //' .
005 Demol{tion Crater No. 6 ND ND O0.17 ND ND ND ND WD N0 1.3 16.3 2.2 KD N
<006 Demolition Crater No. 6 ND KD O.18 ND ND ND ND ND N 1,2 NO ND ND 1.7
<007 Demol{tion Crater Ko. 8 ND ND 0.17 KD ND ND ND ND ND 1.7 ND 1.4 [{1] 1l .
<008 Demolition Crater No. 8 ND ND 0.45 ND ND ND ND ND ND ND ND 61 ND D .
VABLE E-2. BURNING GROUND AREA
P ToxTcTty* 5 Explosivest§ *
Sample Ho. and Description As Ba Cd Cr Hg Pb Se A9 HMX _ RDX _ Tetryl 2,4,6-TNT 2,6-DNT 2,4-DNT
> ;
4727-009 Burn Area H,.0-6 inches ND ND ND ND ND 124.6)ND0 ND N 1.1 ND ND 1.6 21.0
010 Burn Area H, 0-6 inches l(D NO ND ND WO \l(D/ ND ND ND 1.9 ND NO 1.5 6.0
o <011 Burn Area H, 0-6 inches ND ND  HD -6.3. ND ND 4.7 MD NO 1.6 6.6
012 Burn Area F, 0-6 Inches ND ND ND_IID N0 NO7 WD ND O~ 2.2 ND 24,0 NO 1.8
F <013 Burn Area F, 0-6 inches ND ND 0.12 ND ND ND NO ND ND 2.7 ND  —46.0 NO
<014 Burn_Area F, 0-6 inches NO  ND ND ND ND _ND ND ND 7.0 N0/ 9270 23.0 45.0
2015 turn Area ULO-G_inches———_ND'—ND_ND'_ND_Iw_N R T Y T -y A ND 0
D 016 Burn Area 0, 0-6 inches ND HO NO WD WND ND MD MD LIS V1 ND ND ND ND
<017 Burn Area D 0-6 Inches ND__ ND ND ND ) ND ___ND__ND___NOD ND_ 2.1 ND ND MNO
018 Burn Area =& Tnches ND N0~ U.1Z KD~ KD ND WND NO  ND ND ND ND ND ND
E <019 Burn Area E 0-6 inches ND ND ND D l(D ND ND ND ND 1.6 ND ND ND . ND
020 Burn Area E, 0-6 inches ND__ ND__ WD | no WD _ND__ND__ND__ KD__ 1.5 ND ND ND. MD
021 Burn Area G, 0-6 {nches D™ ND  ND™ WD~ ND~ ND~ ND MO ND 1.0 KD ND NO ND
022 Burn Ares G. 0-6 inches ND ND 0.14 NO MD ND NO NO ND 1.2 NO ND ND | In]
G 023 Burn Area G, 0-6 {nches ND ND ND ND WD ND ND ND ND 1.4 ND ND ND ND
024 Burn Area G, 0-6 inches NDO ND ND ND ND ND ND ND ND ND KD 1.1 ND ]
025 Burn Area G, 0-6 inches ND ND ND ND ND ND ND ND ND 1.4 ND ND ND ND
-026_Burn_Area G, 0-6_inches ND _ND__ ND ND_ ND 1.7 ND 6.7 ND N
027 8urn Area C, 0-6 inches WD~ KD WD ND WD~ RD ND HD ND HD ND ND [ (1] KD -
C 028 Burn Area C, 0-6 {nches . ND MO ND ND ND ND ND ND ND 1.1 ND ND ND ND
-0?29_Burn_Ares_C, 0-6_{nches NO__ND _ND_ ND__ WD__ND__ ND__ND__ NO__ ND ND. ND ND _ND
<030 Burn Area B, 0-6 inches ND 508 HD™ ND™ ND™ ND~ NO ND~ND 1.7 ND ND ND D
B 031 Burn Area B, 0-6 inches ND ND ND ND ND ND ND ND 2.6 ND ND NO ND
032 Burn Area B, 0-6 inches ND VS ND ND ND ND NO ND KD D ND ND ND [ /]
TABLE E-3. MNALYTICAL LIMITS*
s |:) LY Tr ) Se 7]
Detection Limit 0.5 10 0.1 0.5 0.02 0.5 0.1 0.5
RCRA Criteria Limit 5.0 100 1.0 5.0 0.02 5.0 1.0 5.0

* A units in mg/L

t A unfts in ug/g

¢ Detectfon 1imit for all explosives was 1.0 ug/g.
ND - not detected

o drrns

K)DOLFO BORGIOYANNT

Otlef Chroutographlc Malysis Branch
Orgmlc Enviromental Chemistry Division
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PETER FIANU

Chief, Metals Analysis Branch
Radiological and Inorganic Chem{stry Oivision




TABLE C-1. PAD F SOIL SAMPLES

EP Toxicity* Explosivest
Sample No, and Descriptiop As Ba €d Cr Ha Ph Se Ag -INT 2.6-DNT 2.4-DNT
0479-001 Bore hole 1, 0-6 inches ND ND ND ND ND ND ND ND ND 1.4 ND 1.3 ND ND
0479-002 Bore hole 1, 6-12 inches ND !D ND ND ND ND ND ND KD 1.3 KD ND ND L 1Y)
0479-003 Bore hole 1, 4-5 feet ND D ND ND ND ND KO ND NO ND ND RD ND ND
0479-004 Bore hole 2, 0-6 inches ND KD ND ND ND ND ND ND ND ND ND 3.3 ND ND
0479-005 Bore hole 2, 6-12 inches ND ND ND ND ND ND ND ND KD ND ND 18.7 ND ND
0479-006 Bore hole 2, 4-§ feet ND ND ND ND ND ND ND ND ND KD ND ND KD ND
0479-007 Bore hole 2, §-6 feet ND ND KD ND ND 1.430 ND ND ND ND ND ND ND ND
0479-008 Bore hole 2, 7-8 feet ND ND ND ND ND 0.79 ND ND ND ND ND ND ND up
0479-009 Bore hole 3, 0-12 inches ND ND ND ND ND ND ND NO ND NOD NO 3.7 ND NO
0479-010 Bore hole 3, 1-2 feet ND ND ND ND ND 10.7 ND ND NRD (V] ND ND ND ND
0479-011 Bore hole 3, 4-5 feet ND ND ND ND ND ND NO ND ND ND ND NRD ND ND
0479-042 East Berm, composite ND ND ND ND ND ND ND ND ND ND ND ND KD ND
0479-043 South Berm, composite ND ND ND ND ND 2.516 ND ND RD 1.6 ND 124.5 ND 1.1
0479-044 West Berm, composite ND ND ND ND ND ND ND ND ND 8.2 ND 1.2 ND ND
Detection Limit . 0.500 10.000 0.100 0.500 0.020 0.500 0,100 0.500 1.0 1.0 5.0 1.0 V.0 1.0
RCRA Criteria Limit §.000 100.000 1.000 5.000 0.020 5.000 1,000 5,000 NA NA HA NA NA NA
* A1l units in mg/L
T A1 units in pg/g
ND - not detected
NA - not applicable
Table C-2. PAD B SOIL SAMPLES
EP Toxicity" Explosivest
Sample No, and Description As Ba Ccd Cr Ha Pb Ne Ag HMX - - -
0479-012 Bore hole 4, 0-12 inches ND ND ND ND ND 1.43 ND ND 4.0 ND ND ND KD ND
0479-013 Bore hole 4, 1-2 feet ND ND ND ND ND 3.81 ND ND ND ND ND 11.6 ND ND
0479-014 Bore hole 4, 4 feet ND 42.6 KD ND ND ND ND ND ND ND ND ND ND ND
0479-015 Bore hole &, 4 1/2-§ feet ND ND ND ND ND ND ND ND KD KD ND ND ND ND
0479-016 Bore hole 5, 0-6 inches ND ND ND ND ND ND ND ND KD ND ND ND ND ND
0479-017 Bore hole 5§, 6-12 inches ND ND ND ND ND 0.830 ND ND 3.6 ND NO ND ND ND
0479-018 Bore hole 5, 3 1/2 to
4 1/2 feet ND 187.0 ND ND ND ND ND ND NO ND ND ND ND ND
0479-019 Bore hole 5, 5-6 feet ND ND ND ND ND 101.5 ND ND ND ND ND ND ND ND
0479-045 North Berm, composite ND ND ND ND ND 0.81 ND ND KD ND ND ND ND ND
0479-046 East Berm, composite ND 424.0 ND ND ND ND ND ND ND ND ND ND KD ND
0479-047 South Beym, composite ND KD ND ND ND ND ND ND NR NR KR NR NR NR
Detection Limit 0.500 10.000 0.100 500 0.020 0.500 0.100 0.500 1.0 1.0 5.0 1.0 1.0 1.0
RCRA Criteria Limit 5.000 100.000 1.000 5000 0.020 5.000 1.000 5.000 NA NA NA NA NA NA

* A1l units in mg/L

T A1l units in pg/g

ND - not detected

NR - not reported by laboratory
NA - not applicable
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APPENDIX F
QUALITY CONTROL SAMPLE RESULTS



Table F.1 FIELD DUPLICATE ANALYSIS

MONITORING WELL SAMPLES:

MW-10 Relative QAPP

MW-10 Field Duplicate Percent Precision

3161-110 3161-118 Difference Objective

ug/L ug/L (%)
TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium < 200 < 200 0 < 20
Cadmium < 5.0 < 5.0 0 < 20
Chromium < 10.0 < 10.0 0 < 20
Mercury < 0.20 < 0.20 0 < 20
Lead < 5.0 < 5.0 0 < 20
Selenium < 5.0 5.0 0 < 20
Silver < 10.0 70.4 150 * < 20
EXPLOSIVES:
PETN < 4.5 < 4.5 0 < 20
HMX < 1.30 < 1.30 0 < 20
RDX < 0.63 < 0.63 0 < 20
Tetryt < 0.66 < 0.66 0 < 20
2,4,6 TNT 1.80 0.78 79 * < 20
2,6 DNT < 0.55 < 0.55 0 < 20
2,4 DNT < 0.60 < 0.60 0 < 20
PETROLEUM
HYDROCARBONS : < 1000 1200 18 < 30
NOTES:
< - indicates that the following value is an instrument detection limit.

Range
Relative Percent Difference = ------ x 100
Mean

* = Qutside QAPP precision objective.



-t

Table F.1 FIELD DUPLICATE ANALYSIS continued

MONITORING WELL SAMPLES:

MW-11 Relative QAPP
MW-11 Field Duplicate Percent Precision
3161-111 3161-120 Difference Objective
ug/L ug/L (%)
TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium < 200 < 200 0 < 20
Cadmium < 5.0 < 50 0 < 20
Chromium < 10.0 < 10.0 0 < 20
Lead 9.0 10.6 16 < 20
Mercury < 0.20 < 0.20 0 < 20
Selenium < 5.0 27.5 138 * < 20
Silver < 10.0 < 10.0 0 < 20
EXPLOSIVES:
PETN < 4.5 < 4.5 0 < 20
HMX < 1.30 < 1.30 0 < 20
RDX < 0.63 < 0.63 0 < 20
Tetryl < 0.66 < 0.66 0 < 20
2,4,6 TNT < 0.78 < 0.78 0 < 20
2,6 DNT < 0.55 < 0.55 0 < 20
2,4 DNT < 0.60 < 0.60 0 < 20
PETROLEUM
HYDROCARBONS: < 1000 < 1000 0 < 30
NOTES:
< - indicates that the following value is an instrument detection limit.
Range
Relative Percent Difference = ------ x 100

Mean



Table F.2 LABORATORY MATRIX SPIKES

MW-9
3161-109
SAMPLE SPIKED SAMPLE QAPP
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective
(ug/l) (ug/Ll) (ug/ L) %) (¢))]
TOTAL METALS:
Arsenic < 10.0 40.0 30.6 76.5 75-125
Barium < 200 2,000 2,030 101 75-125
Cadmium < 5.0 50.0 39.9 79.8 75-125
Chromium < 10.0 200 186 92.8 75-125
Lead < 5.0 20.0 17.3 86.5 75-125
Mercury < 0.20 1.0 1.0 102 75-125
Selenium 5.6 10.0 8.3 53). 2% 75-125
Silver < 10.0 50.0 51.2 102 75-125
MW-1
3161-101
SAMPLE SPIKED SAMPLE QAPP
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective
(ug/L) (ug/L) (ug/ L) %) (%)
TOTAL METALS:
Arsenic < 10.0 40.0 28.6 715 % 75-125
Barium 511 2,000 2,380 94.8 75-125
Cadmium < 5.0 50.0 32.2 64,6 * 75-125
Chromium 52.3 200 237 93.9 75-125
Lead 104 20.0 137 110 75-125
Mercury 0.58 1.0 1.4 88.6 75-125
Selenium 7.5 10.0 3.8 21.7 * 75-125
Silver < 10.0 50.0 33.6 66.0 * 75-125
MW-12 (field duplicate)
3161-124
SAMPLE SPIKED SAMPLE QAPP
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective
(ug/l) (ug/ ) (ug/l) %) %)
TOTAL METALS:
Arsenic < 10.0 40.0 31.4 78.5 75-125
Barium < 200 2,000 2,030 101 75-125
Cadmium < 5.0 50.0 30.7 61.6 * 75-125
Chromium < 10.0 200 198 98.8 75-125
Lead 13.3 20.0 20.1 60.7 * 75-125
Selenium < 5.0 10.0 9.2 92.0 75-125
Silver < 10.0 50.0 36.8 73.6 * 75-125
NOTES:

< - jndicates that the following value is an instrument detection Limit.

* = Qutside OAPP Recovery Objective.



Table F.2 LABORATORY MATRIX SPIKES continued
MW-14
3161-114 DUPLICATE

SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP

CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Objective

(ug/Ll) (ug/l) (ug/L) (%) (%) (ug/ L) (%) (%)
EXPLOSIVES:
HMX < 1.30 13.0 1.3 87.2 75-125 12.1 93.4 75-125
RDX < 0.63 6.29 5.69 90.4 75-125 6.02 95.5 75-125
Tetryl < 0.66 6.60 5.51 83.5 75-125 5.56 84.2 75-125
2,4,6 TNT < 0.78 7.80 6.39 81.9 75-125 6.43 82.4 75-125
2,6 DNT < 0.55 5.50 4.50 81.8 75-125 4.54 82.6 75-125
2,4 DNT < 0.60 6.00 5.04 83.9 75-125 5.04 83.9 75-125

MW-22
3161-122 DUPLICATE

SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP

CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Objective

(ug/l) (ug/) (ug/L) %) %) (ug/L) %) (%)
EXPLOSIVES:
HMX < 1.30 13.0 11.0 84.9 75-125 1.9 91.5 75-125
RDX < 0.63 6.29 5.79 91.9 75-125 5.89 93.5 75-125
Tetryl < 0.66 6.60 5.40 81.8 75-125 6.20 93.9 75-125
2,4,6 TNT < 0.78 7.80 6.52 83.7 75-125 6.65 85.3 75-125
2,6 DNT < 0.55 5.50 4.70 85.7 75-125 4,77 86.8 75-125
2,4 DNT < 0.60 6.00 5.05 84.1 75-125 5.20 86.7 75-125
NOTES:

< - indicates that the following value is an instrument detection limit.



Table F.2

LABORATORY MATRIX SPIKES continued

MW-4
3161-104
SAMPLE SPIKED SAMPLE QAPP
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective
(ug/l) (ug/Ll) (ug/L) (%) (%)
Mercury < 0.20 1.0 1.3 132 * 75-125
MW-28
3161-128 DUPLICATE
QAPP
SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP Relative Precision
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Objective Difference Objective
(ug/ L) (ug/ ) (ug/Ll) (%) (%) (ug/l) (%) (%) (%)
PETN < 4.5 133 116 87.1 75-125 93.7 70.3* 75-125 21.3 < 30
MW-26
3161-126 DUPLICATE
QAPP
SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP Relative Precision
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Objective Difference Objective
(ug/Ll) (ug/L) (ug/L) (%) %) (ug/L) (%) (%) (%)
PETN < 4.5 133 94.7 71.0* 75-125 109 81.5 75-125 13.7 < 30
NOTES:
Range
Relative Percent Difference = ------- X 100.
Mean
< - indicates that the following value is an instrument detection limit.

* = Recovery is outside the QAPP Objective.



Table F.3 LABORATORY REPLICATES

MW-1
3161-101
QAPP
RELATIVE Precision
INITIAL DIFFERENCE Objective
RESULT REPLICATE (%) (%)
TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium 511 549 7.2 < 20
Cadmium < 5.0 < 5.0 0 < 20
Chromium 52.3 56.6 7.9 < 20
Lead 104 109 4.7 < 20
Mercury 0.58 0.58 0 < 20
Selenium 7.5 < 5.0 40 * < 20
Silver < 10.0 < 10.0 0 < 20
MW-12 (duplicate)
3161-125
QAPP
RELATIVE Precision
INITIAL DIFFERENCE Objective
RESULT REPLICATE (%) (%)
TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium < 200 < 200 0 < 20
Cadmium < 5.0 < 5.0 0 < 20
Chromium < 10.0 < 10.0 0 < 20
Lead 5.9 5.1 14.5 < 20
Selenium < 5.0 < 5.0 0 < 20
Silver < 10.0 < 10.0 0 < 20
< - indicates that the following value is an instrument detection limit.
Range
Relative Percent Difference = ------ x 100
Mean

* = Qutside QAPP percision objective.

MW-9
3161-109

QAPP

RELATIVE Precision

INITIAL DIFFERENCE Objective
RESULT REPLICATE (%) %)

TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium < 200 < 200 0 < 20
Cadmium < 5.0 < 5.0 0 < 20
Chromium < 10.0 < 10.0 0 < 20
Lead < 5.0 < 5.0 0 < 20
Mercury < 0.20 < 0.58 0 < 20
Selenium 5.6 < 5.0 11.3 < 20
Silver < 10.0 < 10.0 0 < 20
MW-4
3161-125

QAPP

RELATIVE Precision

INITIAL DIFFERENCE Objective
RESULT REPLICATE %) %)

TOTAL METALS:

Mercury < 0.20 < 0.20 0 < 20



Table F.1 FIELD DUPLICATE ANALYSIS continued

MONITORING WELL SAMPLES:

MW-17 Relative QAPP

MW-17 Field Duplicate Percent Precision

3161-117 3161-122 Difference Objective

ug/L ug/L (%)
TOTAL METALS:
Arsenic < 10.0 < 10.0 0 < 20
Barium < 200 200 0 < 20
Cadmium < 5.0 5.0 0 < 20
Chromium < 10.0 10.0 0 < 20
Lead 9.9 11.6 16 < 20
Mercury 0.2 < 0.2 0 < 20
Selenium ) 5.0 0 < 20
Silver < 10.0 10.0 0 < 20
EXPLOSIVES:
PETN < 4.5 < 4.5 0 < 20
HMX < 1.30 < 1.30 0 < 20
RDX < 0.63 < 0.63 0 < 20
Tetryl < 0.66 < 0.66 0 < 20
2,4,6 TNT < 0.78 < 0,78 0 < 20
2,6 DNT < 0.55 < 0.55 0 < 20
2,4 DNT < 0.60 < 0.60 0 < 20
PETROLEUM
HYDROCARBONS: < 1000 6800 149 * < 30
NOTES:
< - indicates that the following value is an instrument detection limit.

Range
Relative Percent Difference = ------ x 100
Mean

* = Outside QAPP precision objective.



APPENDIX G
IN-SITU HYDRAULIC CONDUCTIVITY CALCULATIONS



In-Situ Permeability Calculations

In-situ permeability was calculated using the Hvorslev method. A
plot of the normalized recovery data H-h/H-h, on the log scale
versus time describes the basic time lag. Hydraulic conductivity
(K) in feet/day is calculated using the Hvorslev equation as
follows:

Kk = I 1n (L/R)
2Lt

K = permeability (ft/day)
= radius of the well casing (ft)
= radius of the borehole (ft)
*L = average length of saturated sandpack experienced during
the test.
t, = basic time lag, graphically derived (days)
H = total head, static conditions
H, = head at start of test
h = head experienced while test is in progress

* Note: Most wells tested had an unsaturated intake during the
recovery test. Under these conditions only small head changes
were introduced and L, saturated intake length, was averaged.
These changes will decrease the error in finding K, using the

Hvorslev equation.



CALCULATION OF AVERAGE L

Water Level at

Bottom End of Test Beginning Ho-He  He+ Ho-He  Average

Sand (ft)* (EE)*® of Test (ft)* 2 2 L
MW8 12.02 7.47 8.05 .29 7.76 4.26
MW9 9.65 4.35 5.96 .805 5w 155 4.50
MW10 11.65 6.63 7.68 <523 7.155 4.50
MW11 12.05 6.38 7.3 .46 6.84 5.21
MW12 9.67 4.05 5.85 .3 4.95 4.72
MW13 10.67 4.96 6.23 .635 5.595 5.08
MW14 10.96 5.55 6.93 .69 6.24 4.72
MW15 9.06 3.4 6.35 1.475 4.875 4.19
MW16 9.03 5.45 6.62 .585 6.035 3.0
MW17 12.08 4.25 6.63 1510 5.44 6.64

(o]

* M

= Length of Average Saturated Sandpack.

H H
= Bottom of Sandpack - [(He) + (—_9_%__3_)

= water level at end of test.

= water level at beginning of test (directly after
bailing).

easurements from top of casing.



PERMEABILITY CALCULATIONS

= 4,700 secC. =
MW8 t, = 86,400 sec/day .0543 days
, (A28

2(4.26) (.0543)

_ 210 sec. s
MW9 Yo = 86,400 sec/day .00243 days

4.50

(513
L fiele gl | _
K 2(4.50) (.00243) - 0+75 ft/day

_ 6,600 sec. .
MW10 tO = ~86,400 sec/day .0764 days

11t 4.50
o 2(4.50) (0.764) 0.02 ft/day
el t, = —aeraec: = 0.00231 day

o 86,400 sec/day

5.21

(557)
_ (1/12)® 1n T0.42)  _
K 2(5.21) (0.00231) 0.72 ft/day
MW12 - 138 sec. - 0.0016 day

o 86,400 sec/day

4.72

(533
= (LR . tnTeme’ | o
K = =01.92) (0.0016) - :-10 ft/day




MW13

MW14

MW15

MW16

MW17

420 sec. = 0.00486 day

86,400 sec/day

5.08

_ (1/12)° Ln (7042 = 0.04 ft/day

2(5.08) (0.00486)

1,200 sec. = 0.0139 day

_ (1/12)% 1nt0.a2)

86,400 sec/day

4.72
= 0.13 ft/day

2(4.72) (0.0139)

685 sec. = 0.0079 day

86,400 sec/day

4.19

2 (~——5)
= {1/12) Ln_0.42° _ 54 £t day

2(4.19) (0.0079)

516 sec.

0.00597 day

86,400 sec/day

) (—==0_,
= {1/712) Ln  0.42° _ 35 £t /g4y

2(3.0) (0.00597)

85 sec. B

6.64

2 (~——>55)
={1/12) Ln_0.42°  _ 3 47 £t /day

2(6.64) (0.00098)
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APPENDIX H

SUPPORT INFORMATION AND
CALCULATIONS: EVALUATION

OF IN-PLACE CONTAINMENT
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CUTOFF WALL LIMITS OF
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TABLE 9

PRELIMINARY COST ESTIMATE FOR IN-PLACE CONTAINMENT
INCLUDING A GROUNDWATER CUTOFF WALL AND CAP

BURNING PADS B AND H
SENECA ARMY DEPOT

Work ltem Quantit Unit Cost Total Cost
Mobilization/Demobilization LC.S. - .200
Surface Preparation 11,000 SY .50 5,500
Croundwater Cutoff Wall 16,800 VSF 10.00 168,000
Embankment Material 8,500 CY 5.00 2,500
28" of 1 x 10 ' cm/sec Soil 5,300 CY 10.00 53,000
20 mil Synthetic Liner 78,000 SF .60 46,800
6" of Bedding Material 1,350 CY 6.00 8,100

—]Filter Fabric -3 17,800 SY 1.00 17,800
12" of 1 x 10 ° cm/sec 2,700 CY 10.00 27,000
Drainage Layer
Topsoil and Seed Entire Site 8,600 SY 2.50 11,500
Safety Program L.S. - 85,000
Decontamination L.S. - 50,000
Subtotal $489,000
Contingency (20%) $ 98,000
Total Estimated Construction Cost $587,000
30_Year Maintenance And Monitoring Cost
1. Site Inspection and Routine Maintenance
a. [Inspection - quarterly, & mandays/year @ $100/
manday $ 800
b. Mowing - & mowings, 1 mandays/mowing' @ 100/
manday . 400
2. Groundwater Sampling Collection -~ & trips/year €
$100/trip 800
3. Laboratory Analyses - 32 samples/year @ $10/analysis 320
&, Miscellaneous Erosion Control and Grading Work -
1 manday/month @ $100/manday; also $1,000/year for
materials 2,200
Annual Post Closure Maintenance
and Monitoring Cost 3,720
30 Year Maintenance and Monitoring Cost 111,600
Total Estimated Construction and
30 Year Maintenance and Monitoring Cost $698,600
Notes
1)  All costs based on 1984 dollars.
2) Annex C sampling and analysis costs have not been developed in

and are, therefore, not inciuded. In any case, Annex C costs

will be the same for any alternative selected.

H-3
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TABLE 3-3. WELL AND WATER LEVEL ELEVATIONS AND HYDRAULIC
CONDUCTIVITY VALUES AT SENECA ARMY DEPOT, ROMULUS, NEW YORK
Dectin Yo Land Surface Top of Water Hydraulic Tkp“ﬂ‘h
ok Yooer Elevations Casing Elevation Conductivity ©W tem
vloxtce Well No. (msl) (msl) (msl) (Ft/day) tand Suedac,
) )
9.5 MW-8 120.06 122.08 115.12 0.15 — 4.9\
7.0 MW-9 115.74 117.88 113.59 0.75 2N
T9.9 MW-10 120.09 122 .24 115.84 0.02 .25
9.0 MW-11 111.40 113.95 107.65 872 - .75
7o Mw-12 105.57 107.74 103.76 1.10 — 1.1
%.0  MW-13 111.83 114.00 109.10 0.04 —— R.73%
3.5  MW-14 105.47 107.43 101.96 DTl — B.S|
©.5 | Mw-15 102.95 105.01 101.83 p.24 —— .12
©S  Mw-16 103.70 105.73 100.41 0.38 5,27
9.5 Mw-17 105.81 107.89 193477 1.47 — 2.04
s =
%./ob H = B avg = .96
A\ls.’
3.3.7 Hydraulic Conductivities e‘
B

Recovery tests were conducted on the ten monitoring wells

following the collection of analytical groundwater samples in

accordance with the COE Approved Final Well Installation Plan.

In-situ hydraulic conductivity values based on these tests are

presented in Table 3-3.

Tests were conducted in the following manner:

The static

water level in the monitoring well was noted; an instantaneous

change in head was caused by bailing a known volume of water from

the well; water level recovery was monitored using an electronic

well tape.

HAZ:3288R00102

The rate of recovery is a function of the aquifer

SENECA COE

H-7
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JOB NO :
DATE H
LOCATION :
PREPARED BY:

003288-3161
24-Jun-89

SENECA FALLS, NY
GJ ARNO

METCALF & EDDY, INC.

COST ESTIMATE

CLIENT :
PROJECT :
CAPACITY:
ACCURACY:

US ARMY
SENECA ARMY DEPOT

+ 30 %

ACCOUNT DESCRIPTION

MANHOURS

MATERIAL

LABOR

TOTAL

GENERAL REQUIREMENTS
SITEWORK
FOUNDATIONS & CONCRETE
MASONRY
METALS
WOOD & PLASTICS
MOISTURE, THERMAL PROTECTION
DOORS, WINDOWS, GLASS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
13. INSTRUMENTATION
CONVEYING SYSTEMS
15.a.  MECHANICAL EQUIPMENT
b. PLUMBING
c. HVAC
d.  PROCESS PIPE
16. ELECTRICAL

—_—
N =200V NOWUVAWND—

—_
&~
N

79,036

2,659,637

2,766,243

0
5,425,880

0000000000000 OO0OO

SUBTOTAL DIRECT COSTS
CONTRACTOR OVERHEAD & PROFIT
CONSTRUCTION EQUIPMENT
MISCELLANEOQUS

ENGINEERING  (ALLOWANCE)

22.00%

10.00%

79,036

7,659,637

2,766,263

5,425,880

1,193,693

542,588

SUBTOTAL DIRECT & INDIRECT COSTS

7,162,161

ENR CITY COST INDEX
CONTINGENCY

0.00%
25.00%

0
1,790,540

GRAND TOTAL

8,952,701

DATE PRINTED : 23-Jun-89

PAGE 1
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JOB #: 003288-3161 METCALF & EDDY ENGINEERS CLIENT : US ARMY

DATE: 24-Jun-89 COST ESTIMATE PROJECT : SENECA ARMY DEPOT
LOCATION: SENECA FALLS, NY CAPACITY:
PREPARED BY GJ ARNO ALTERNATE 1 ACCURACY: ¢ 30 %
MANHOURS MATERTIAL LABOR TJOTAL
ACCOUNT NO DESCRIPTION QUANTITY |UN| MHR/ TOTAL UNIT TOTAL WAGE TOTAL DIRECT
UNIT MH COSsT MATL RATE LABOR cost
-2- SITEWORK

A |HAZARDOUS WASTE CAP

REGRADING & REVEGETATION 5.36 |AC{ 60.00 322 |1,000.00 5,360 35.00 11,256 16,616
TOPSOIL (6" DEEP) 4,320 |cY 0.20 864 13.00 56,160 35.00 30,240 86,400
SOIL LAYER (24" DEEP) 17,300 jcY 0.20 3,460 11.00 150,300 35.00 121,100 311,400
GEOTEXTILE FILTER 233,500 |SF 0.05 11,675 0.40 93,400 35.00 408,625 502,025
SAND LAYER (12" DEEP) 8,650 |CY 0.15 1,298 10.00 86,500 35.00 45,413 131,913
GEOMEMBRANE (40 MIL HDPE) 467,000 |SF 0.05 23,350 1.50 700,500 35.00 817,250 1,517,750
BEDDING SAND (12" DEEP) 8,650 |CY 0.15 1,298 10.00 86,500 35.00 45,413 131,913
EMBANKMENT FILL 62,270 |CY 0.15 9,341 10.00 622,700 35.00 326,918 949,618

B |SLURRY WALL

OVERBURDEN SOIL - BENTONITE 44,880 [SF| 0.035 1,57 0 35.00 54,978 54,978
SLURRY WALL (3’ THICK)

C |{GROUT CURTAIN

BEDROCK GROUT CURTAIN (3’ THICK) 84,150 |SF 0.30 25,245 9.00 757,350 35.00 883,575 1,640,925

DATE PRINTED : 23-Jun-89 PAGE 1
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JOB #: 003288-3161 METCALF & EDDY ENGINEERS CLIENT : US ARMY

DATE: 24-Jun-89 COST ESTIMATE PROJECT : SENECA ARMY DEPOT
LOCATION: SENECA FALLS, NY CAPACITY:
PREPARED BY GJ ARNO ALTERNATE 1 ACCURACY: £ 30 %
MANHOURS MATERTIAL LABOR TOTAL
ACCOUNT NO DESCRIPTION QUANTITY |UN} MHR/ TOTAL UNIT TOTAL WAGE TOTAL DIRECT
UNIT MH CosT MATL RATE LABOR CcosTt

D [BURNING PAD MWELLS

6" DIA PROTECTIVE CASING 11 {EA| 24.00 264 11,000.00 11,000 35.00 9,240 20,240
6.25" HSA DRILLLING 176 |LF 0.30 53 12.00 2,112 35.00 1,848 3,960
4n SS RISER PIPE 121 ILF 2.20 266 25.00 3,025 35.00 9,317 12,342
4n SS SCREEN 55 |LF 0.20 1 15.00 825 35.00 385 1,210
GROUT 16 |CF 1.00 16 10.00 160 35.00 560 720
BENTONITE PELLETS 3 |CF 0.20 1 15.00 45 35.00 21 66
BEDDING SAND 15 |CF 0.20 3 0 35.00 105 105
TRUCKING & DISPOSAL OF GROUND WATER 437,000 [GA 0 0.10 43,700 35.00 0 43,700

5 MILE ROUND TRIP

SUBTOTAL SITEWORK 79,036 2,659,637 2,766,243 5,425,880
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02:49 PM

JOB NO H 003288-3161
DATE : 264-Jun-89
LOCATION H SENECA FALLS, NY
PREPARED BY: GJ ARNO

METCALF & EDDY, INC.
COST ESTIMATE

ALTERNATE
ENR INDEX = 4593

2

CLIENT :
PROJECT :
CAPACITY:
ACCURACY :

US ARMY

CHEMICAL STABILIZ’N & CAPPING
33,790 CY

+ 30 %

ACCOUNT DESCRIPTION

MANHOURS

MATERIAL

LABOR TOTAL

GENERAL REQUIREMENTS
SITEWORK
FOUNDATIONS & CONCRETE
MASONRY
METALS
WOOD & PLASTICS
MOISTURE, THERMAL PROTECTION
DOORS, WINDOWS, GLASS
FINISHES
SPECIALTIES
EQUIPMENT
12. FURNISHINGS
. INSTRUMENTATION
14. CONVEYING SYSTEMS
15.a.  MECHANICAL EQUIPMENT
b.  PLUMBING
c. HVAC
d. PROCESS PIPE
16. ELECTRICAL

—_
SOV ~NOWVN WM =
s e e om

-
w

81,767

4,526,430

0
2,901,942 7,428,372

000000000000 O0OOODOO

SUBTOTAL DIRECT COSTS
CONTRACTOR OVERHEAD & PROFIT
CONSTRUCTION EQUIPMENT
MISCELLANEQUS

ENGINEERING (ALLOWANCE)

22.00%

10.00%

81,767

5,526,430

2,501,942 7,428,372

1,636,242

742,837

SUBTOTAL DIRECT & INDIRECT COSTS

9,805,451

ENR CITY COST INDEX
CONTINGENCY

0.00%
25.00%

0
2,451,363

GRAND TOTAL

72,256,814
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JoB #: 003288-3161 METCALF & EDDY ENGINEERS CLIENT : US ARMY
DATE: 24-Jun-89 COST ESTIMATE PROJECT : CHEMICAL STABILIZ’'N & CAPPING
LOCATION: SENECA FALLS, NY CAPACITY: 33,790 CY
PREPARED BY GJ ARNO ALTERNATE 2 ACCURACY: ¢ 30 %
MANHOURS MATERIAL LABOR TOTAL
ACCOUNT NO DESCRIPTION QUANTITY |UN| MHR/ TOTAL UNIT TOTAL WAGE TOTAL DIRECT
UNIT MH cosT MATL RATE LABOR cost
-2- SITEWORK
A |CHEMICAL SOLIDIFICATION & STABILIZAT
GEOPHYSICAL SURVEY 233,500 |SF| 0.0114 2,672 0 50.00 133,607 133,607
EXCAVATE CONTAMINATED SOIL 33,790 |cy 0.15 5,069 0 35.00 177,398 177,398
BANK MEASURE
SORT SOIL (EXCAVATED MEASURE) 42,750 fcy 0.20 8,550 0 35.00 299,250 299,250
CHEMICAL SOLIDIFICATION/STABILIZATIO 42,750 |cy 0.20 8,550 75.00 |3,206,250 35.00 299,250 3,505,500
B |CAP
REGRADING & REVEGETATION 9.96 |AC{ 60.00 598 |1,000.00 9,960 35.00 20,916 30,876
PLACE STABILIZED MATERIAL 57,700 |AC 0.20 11,540 0 35.00 403,900 403,900
TOPSOIL (6" DEEP) ON-SITE SOURCE 7,000 jcy 0.20 1,400 0 35.00 49,000 49,000
TOPSOIL (6" DEEP) OFF-SITE SOURC 17,080 |cy 0.20 3,416 0 35.00 119,560 119,560
GEOTEXTILE FILTER 325,000 |SF 0.05 16,250 0.40 130,000 35.00 568,750 698,750
DRAINAGE (SAND) LAYER (12" DEEP) 12,040 |[cY 0.15 1,806 10.00 120,400 35.00 63,210 183,610
GEOMEMBRANE (40 MIL HDPE) 325,000 (sF 0.05 16,250 1.50 487,500 35.00 568,750 1,056,250
K <= 10E-7 SOIL (24" DEEP CLAY) 24,080 |cY 0.04 963 14.00 337,120 35.00 33,712 370,832
C |BACKFILL
BACKFILL EXCAVATED PADS 23,520 |cY 0.20 4,704 10.00 235,200 35.00 164,640 399,840
SUBTOTAL SITEWORK - 81,767 4,526,430 2,901,942 7,428,372

DATE PRINTE

D : 26-Jun-89

PAGE 1
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JOB NO : 003288-3161
DATE : 24-Jun-89
LOCATION H SENECA FALLS, NY
PREPARED BY: GJ ARNC

METCALF & EDDY, INC.
COST ESTIMATE

ALTERNATE 3
ENR INDEX = 4593

CLIENT
PROJECT :
CAPACITY:
ACCURACY:

US ARMY

CHEMICAL STABILIZ'N & CAPPING
33,790 cY

230 %

ACCOUNT DESCRIPTION

MANHOURS

MATERIAL

LABOR TOTAL

GENERAL REQUIREMENTS
SITEWORK
FOUNDATIONS & CONCRETE
MASONRY
METALS
WOOD & PLASTICS
MOISTURE, THERMAL PROTECTION
DOORS, WINDOWS, GLASS
FINISHES
SPECIALTIES
EQUIPMENT
FURNISHINGS
INSTRUMENTATION
. CONVEYING SYSTEMS
15.a. MECHANICAL EQUIPMENT
b. PLUMBING
C. HVAC
d. PROCESS PIPE
16. ELECTRICAL

-
OOVM~NOWVIHWN =
PR

P i
HWN =

117,417

10,253,505

0
4,149,685 14,403,190

000000000000 DOOOOO

SUBTOTAL DIRECT COSTS
CONTRACTOR OVERHEAD & PROFIT
CONSTRUCTION EQUIPMENT
MISCELLANEOUS

ENGINEERING (ALLOWANCE)

117,417

22.00%

10.00%

10,253,505 4,149,685 14,403,190

3,168,702

1,440,319

SUBTOTAL DIRECT & INDIRECT COSTS

19,072,211

ENR CITY COST INDEX
CONTINGENCY

0.00%
25.00%

0
4,753,053

GRAND TOTAL

73,765, 264

DATE PRINTED : 23-Jun-89

PAGE 1
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JOB #: 003288-3161 METCALF & EDDY ENGINEERS CLIENT :  US ARMY
DATE: 24-Jun-89 COST ESTIMATE PROJECT :  CHEMICAL STABILIZ'N & CAPPING
LOCATION: SENECA FALLS, NY CAPACITY: 33,790 CY
PREPARED BY GJ ARNO ALTERNATE 3 ACCURACY:  t 20 %
MANHOURS MATERITAL LABOR TOTAL
ACCOUNT NO DESCRIPTION QUANTITY [UN| MHR/ TOTAL UNIT TOTAL WAGE TOTAL DIRECT
UNIT MH coST MATL RATE LABOR cosT
-2- SITEWORK
A |ExcavATION
GEOPHYSICAL SURVEY 233,500 [SF| 0.0114 2,672 0 50.00 133,607 133,607
EXCAVATE CONTAMINATED SOIL 33,790 [cy|{ o0.15 5,069 0| 35.00 177,398 177,398
BANK MEASURE
SORT SOIL (EXCAVATED MEASURE 42,750 |cy| o0.20 8,550 0 35.00 299,250 299,250
B |TREATMENT
INCINERAT ION 42,750 jcy| 1.00 | 42,750 | 105.00 | 4,488,750 | 35.00 | 1,496,250 | 5,985,000
CHEMICL SOLID/STAB. OF ASH 42,750 |cy| o0.20 8,550 75.00 | 3,206,250 35.00 299,250 | 3,505,500
C |DISPOSAL
TRANSPORT( 300 MILES ROUNDTRIP) 57,700 |cY[ o©.20 [ 11,540 10.00 577,000 35.00 403,900 980,900
TIPPING FEE, SW LANDFILL 57,700 {cy| 0.55 | 31,735 28.85 | 1,664,645 35.00 | 1,110,725 | 2,775,370
D |RESTORATION
BACKFILL EXCAVATED PADS 31,150 |cy| o0.20 6,230 10.00 311,500 35.00 218,050 529,550
REGRADING & REVEGITATION 5.36 |Ac| 60.00 322 (1,000.00 5,360 35.00 11,256 16,616
SUBTOTAL SITEWORK - 17,417 10,253,505 4,149,685 | 14,403,190
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