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August. 1988 File 88J03 

O. EXECUTIVE SUMMARY 

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, Inc. 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. 

2. 

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. 

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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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 square 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, local 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 subsequently 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 GB 5 6 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 Compaq 
portable computer at the Site. 

We used a 5 foot by 10 foot station spacing for each 50 foot 
square 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 location 
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. RESULTS 

The results of the geophysical surveys are presented below 
for each monitoring well location. 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 disturbanc~s 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 - MW16 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 quadrant 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 MW16 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. 

l, 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 MW15 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 wel 1 are very low. The 
staked location for MW17 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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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 EH data are variable across the survey 
area but the gradients in both magnetic and EM data at the staked 
location for MW14 and in the upper right quadrant 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. 
Hoving 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 - HW12 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 HW12 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 MW12 not be drilled within the survey area. We 
have not surveyed the surrounding area and cannot recommend a 
specific alternate location for MW12. 

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 - HW13 Location. The 
gradients in both magnetic and EH data at the staked location for 
the well are essentially flat. The staked location for MW13 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 - MWlO Location 

Figures 34 and 35 show respectively the results of the mag
netic and EM surveys for Burning Pad G - MWlO Location. The 
gradients in both magnetic and EM data at the staked location for 
the well are essentially flat. The staked location for MW13 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 - MWll Location 

Figures 36 and 37 show respectively the results of the mag
netic and EM surveys for Burning Pad G - MWl 1 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 - MWS Location 

Figures 40 and 41 show respectively the results of the mag
netic and EM surveys for Burning Pad G - MWll Location. The 
gradients in both magnetic and EM data at the staked location for 
the well are low. The staked location for MW8 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. CONCLUSIONS AND RECOMMENDATIONS 

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 quadrant of the surveyed area. 

2. 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 MW12. 
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Figure 1. General location of the Dernol i tion Grounds, 
Seneca Army Depot, Romulus, New York. 
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Figure 2. Magnetic station map, Burning Pad A - MW16 Loca-
tion, Seneca Army Depot. 
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Figure 3. Magnetic station map, Burning Pad B - MW15 Loca
tion, Seneca Army Depot. 
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Figure 4. Magnetic station map, Burning Pad c - MW17 Loca
tion, Seneca Army Depot. 
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Figure 5. Magnetic station map, Burning Pad D - MW14 Loca
tion, Seneca Army Depot. 
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Figure 6. Magnetic station map, Burning Pad E - MW12 Loca
tion, Seneca Army Depot. 
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Figure 7. Magnetic station map, Burning Pad F - MW13 Loca
tion, Seneca Army Depot. 
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Figure 8. Magnetic station map, Burning Pad G - MWlO Loca
tion, Seneca Army Depot. 

- 16 -



r 

l . 
I 
' 

1 I 

l 

1 ! 

l . • 

• 1 

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

BURNING PAD G - MW11 LOCATION 

• • • 

• 

• 

• )( 

)( 

)( 

)C )C 

)( )( 

)( )( 

I 0 10 
I 

SCALE 1· = 10' 

HAGER-RICHTER 
GEOSCIENCE, INC. 

Figure 9. Magnetic station map, Burning Pad G - MWll 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 stat ion 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 1!, . EM survey traverses, Burning Pad D - MW14 Loca
tion, Seneca Army Depot. 
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Figure 16. EM survey traverses, Burning Pad E - MW12 Loca
tion, Seneca Army Depot. 
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Figure 17. EM survey traverses, Burning Pad F - MW13 Loca
tion, Seneca Army Depot. 
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Figure 18. EM survey traverses, Burning Pad G - MWlO Loca
tion, Seneca Army Depot. 
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Pigure 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. 
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Figure 23. Contours of relative values of inphase component 
of induced magnetic field, Burning Pad A - MW16 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. Contours= to
tal magnetic field minus 56,000 gammas. 
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Figure 25. Contours of relative values of inphase component 
of induced magnetic field, Burning Pad B - MW15 Location, Seneca 
Army Depot. Contour interval 5% of full scale. 
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Pigure 26. Magnetic field, Burning Pad c - MW17 Location, 
Seneca Army Depot. Contour interval 100 gammas. Contours= to
tal magnetic field minus 56,000 gammas. 

- 34 -



1 C 

r 

Surface Geophysical surveys 
Seneca Army Depot 
August 1 1988 File 88J03 

BURNING PAD C - MW17 LOCATION 

f 
0 ,o 

SCALE 1. = 1 O' 

HAGER-RICHTER 
GEOSCIENCE. INC. 

Figure 27. Contours of relative values of inphase component 
of induced magnetic field, Burning Pad C - MW17 Location, Seneca 
Army Depot. Contour interval 5% of full scale. 
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Pigur• 28. Magnetic field, Burning Pad D - MW14 Location, 
Seneca Army Depot. Contour interval 100 gammas. Contours= to
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 - MW14 Location, Seneca 
Army Depot. Contour interval 5% of full scale. 
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Figure 30. Magnetic field, Burning Pad E - MW12 Location, :.,o , 
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 - MW12 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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Figure 33. Contours of relative values of inphase component 
of induced magnetic field, Burning Pad F - MW13 Location, Seneca 
Army Depot. Contour interval 5% of full scale. 
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Figure 34. Magnetic field, Burning Pad G - MWlO 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 - MWlO Location, Senec a 
Army Depot. Contour interval 2% of full scale. 

- 43 -



r 

{ 

1 

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

BURNING PAD G - MW11 LOCATION 

I 0 10 

SCALE 1,. = 1 Q' 

HAGER-RICHTER 
GEOSCIENCE. INC. 

Figure 36. Magnetic field, Burning Pad G - MWll Location, 
Seneca Army Depot. Contour interval 100 gammas. Contours= to
tal magnetic field minus 56,000 gammas. 
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Figure 37. Contours of relative values of inphase component 
of induced magnetic field, Burning Pad G - MWll Location, Seneca 
Army Depot. Contour interval 2% of full scale. 
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Figure 38. Magnetic field, Burning Pad H - MW9 Location, 
Seneca Army Depot. Contour interval 50 gammas. Contours= total 
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. 

- 47 -



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

BURNING PAD J - MW8 LOCATION 

/ 

0 0 

0 
0 

"" 

cP "\; 

0 

0 

0 

0 

10 

SCALE 1'' = 1 O' 

0 

HAGER-RICHTER 
. GEOSCIENCE. INC. 

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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O. EXECUTIVE SUMMARY 

HAGER-RICHTER 
GEOSCIENCE, INC. 

Hager-Richter Geoscience, Inc. conducted supplemental sur
face geophysical surveys in the vicinity of Burning Pad E - MW12 
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 
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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, 11 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 Precess ion Portable Magnetometer. The GB 5 6 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 Compaq 
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. 
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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 Survey 

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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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 MW12 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 location of the Demolition Grounds, 
Seneca Army Depot, Romulus, New York. 
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~+---+--i----+----+---4 

SAMPLE TYPES 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

lv I C(_ -II, o--cc! 
hed_roek_ 

BORING NO.: 

·--·- - -



Mete a 1 f 6i Eddy, Inc. GEOLOGIC LOG 
ENSINEERS 

PROJECT : ~ \,u,, P(n ~ ,n1 1 ,L L:- =or SHEET I BORING NO. 
SITE LOCATION: 

✓ I JOB NO ,005.;? fJ\..?1<£:,1 1 OF / /v; r.,J/0 
~ f r &cux:Ls LOCATION~jv/c6~ GROUND ELEV. TOTAL DEPTH 

l?om:d'us JJY G'._ I I 9, I ) if .. J 

DRILL CONTRACTOR: 1/,nn l(- t/ hi// I ENG/GEO:_ v (71~;;/o--/11,Vt d BEGUN : !O-i - M 
DRILL RIG: e 11 c g s6 c.u . I DRILLER: C ( fl ,n '; /JW FINISHED: I{)- ,; -d 
HOLE SIZE: I WEATHER: lt a.__1/"Jc/ 

V GROUND WATER (DEPTH/ELEV. ) : 
77 /7 - .J--t I /) wr ~-,._/ _'?,7 , 

DRILLING METHOD: I DRILLIH8 FLUID/SOURCE: TOP OF lROCK (DEPTH/ELEV.): 
(/fl / I /c, 11 " ( (2_, bev 13, -~,J-r 1/51} 

il r ., 

ii i~ ii l&i SAMPLE ; u STRATIGRAPHIC 
~ l§ i~ 

DESCRIPTION I § =i ~i DESCRIPTION .. 
0/ <Jreu> broJ.J/71,ra'I V 6511JJi 

(J 4;;~ 1'-T frau 
/ 

C !.ay 
z_l (.~l:, 6.rotu// / s11rv: !J C&;d_ 

(J 
(2(__(}1/ l-di&-fc.U ·:, 
G~ m.vcl Iv-% d', 

c-- '-I (o<7~ 

"I , :io. _h ./:;;rov<YI 1-s,1,u~ (,.., 

(I r2eai t,u'ft St.LI- '1'' L-

~ 
0!_% ;18"-1 'd .1,<i'.,-e{ 

(o( 0-C.t)r) I S IVJOo./7.{ 
C c./J 3 ,, rn (_ s c._U'-

/('.) % f{ ~ I 1~}_'{10 w ( 
<;? I -

cn:Jt </,,-, S , lht/3,Aw 
"#I ew,-d c~ la() 

wt' o._'-lk ad ~ of~~~/ 
f75 

I GOL1, I f .'- 2 lf:t'sA .slid fu/ / 

tiJ.-f~ 

20 
35 12-/V _s'cJ/ ,. ._:>H,L/(~ -

!3 ' ~ 

•12. 13S 1/rr,~ % ~~ slide 5HIILE 
I 
\ 

I ;l,"J--
SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON, ST•SHELBY TUBE 

/v1 W IO R•ROCK CORE, O•OTHER 
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Metcalf & Eddy, Inc. GEOLOGIC LOG 
EN6IIEERS 

PROJECT :_ \ , ,,,,,,, /),... ~-- JI L) ./) /l f- CCJC I SHEET I BORING NO. 
SITE LOCATION: ./Je. ,r1o Crot:-<rrb JOB No. c~=qr,~~ J I 1 OF I Mw!I 

~1"7"'- Iv~ /LIY 
LOC~ON: ~ GROUND ELEV. TOTAL DEPTH 
IJ. 0 ,bi,,,1../ ,n I~ 

,11. YV' 17,S 
, 

G- , 
DRILL CONTRACTOR:~,v/c'.'.'. -tJo(# I ENG/GEO:. C?. dn;;. G,c-_ <.: /c-,,,- BEGUN : /0 - //-8-~ / 

DRILL RIG: S~~/rY'"' --h;:irtP 
v/J l Df\ILLER: G/,,,,,7 ?r1 ,-,. -C:: /~ FINISHED: ,,c) -11- g--g' 

HOLE SIZE: WEATHER: (7,:r/c{ -fo 0 cJ,~ 6 GROUND WATER ,(DEPTH/ELEV.): 
, , I Cu.--:>y 

tl#)rct'/ ~-fc,S I /Or. ~ /0 ,i)?'~,,,e_ 
DRILLING METHOD: (,::, 11 /-1.5.1 OfULLIN& FLUID/SOURCE: ~~(DEPTH/ELEV.): 

t ?dc,,. Dey - qi 
(!_() 'Y).,,., ~-:-1. -_..¢ - /I), 

i ii ii ii II r I !i Ii SAMPLE I u STRATIGRAPHIC f11 I~ DESCRIPTION I § DESCRIPTION ... :i 
j M Am,<lr-

0 vt, SAN{)tl-/?d.:SlcJ 
<-< Y'/6 c lay -~ 

, I.brow r-.. vl5 AJI Dar(:/ '2 
.5 1 _t..T :N-6 C /ay-.1., 

- s% ~ 'd. Jlrcwd. -;71/ 
7 -<:/ I. t>, -.v~A/t:,_~ Slc,T 

· elo.;: 
V 

Zl>h :I"'-~...½. ~rov~ 
I,/ b -, i $ /1,,VL) s) ~rd. ( 

t::'l.Ay ~% ½ 'c/ . -[&_':';;! . ~- v ________________ 
roon~~o.ve I ,.. 9 c3 h,<)W'2:_8;~AID 

itJ-/ c;;t__ ~ erY:flL ---S I L-1 a.../7c~ · 

l':>-t'o c;t1f u/4v- b-P~ 
, 1" V ..i;-o/~., ~.:" ~ Yz - I ,. c!· [51-f ALE) 

/CJ f:_c,. y hi o. d.:. f roe ivrt'c( 
·- I 

·t, ::.s fl /I(£~ Ct.A y 
rcd:__~ ,:.. /a,?'/1~ 
~~ 1t'c.t. ~ Sf/1'1(_£-/7.:~ If, q+I, . . 
'ji) JC..,e_ . 

I I,,-fr, / ~ -~/"r;;.d5,e;/tav 1 /J~ 

- 14,-vi ,~ ai7J,~'la, ~ 
1r , ~~;~ ~/1" J,,,,'t,_0/) z,{_ 

5 ....._,;__ S s C ~vt:ige-

1/,, ""' ~ 
fJYJ(',.-,-/-,y( /Qr-za"'?t) 
//(rf1ra!,_;g1-c..- 3 / 

~ !/ .. Wd..s&,// , 11c.K I "-, 

-/ 17. '>t; 0!3 

SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON, ST•SHELBY TUBE 

{VJ I.A/// R•ROCK CORE, O•OTHER 
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Mete a 1 f 6' Eddy. Inc. GEOLOGIC LOG 
EN6INEERS 

PROJECT :..._ r..:. .n.N'n. d.--,r1 ._, A 0<7-f- COG SHEET I BORING NO. 
SITE LOCATION:,,U C, ~ JOB No,oci3_,:2,fo 1 OF / //1 vi./ I Z.. 

e r>?o r-d, s- LOCATION: GROUND ELEV. TOTAL DEPTH 
· l?o,,..,t-J'~..s J/Y AIGoc5kS~.1,·n~p,;-~/ 105: 'j& IS,, 

HOLE SIZE: I WEATHER: co/c ( -3 S-- "'/! ' ~ROUND WATER (DEPTH/ ELEV. ) : 
fb ,, J?at ,-, i/ - w1;,ffy t/.Z:::-tr I J os . 2-cf 

DRILLING METHOD: DRILLINB FLUID/80lJ4CE: TOP oj: ROCK (DEPTH/ELEV.) : 
,//III.SI/ .,,, c d rL l -,,,,. { A /) k_' (/ w-1' ./4.4'~ <-ea' 7 

1 

7 V L, <....... ("",-/)-,,< ,./),? V 1 - °Y ~ / 

0 

1-, 

1r ... 

-
~-

2"t---+--+----+-----+-----4 

SAMPLE TYPES 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 

SAMPLE 
DESCRIPTION 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

7,5 ~~ r-c.d 

tf/ 1 . >-~d ,/ <£' 

Sit fi L£ 

BORING NO.: 

M\Ai \2-
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f 

Hni1= o 

/.lntf:.. a 

JJr,i/-=- ~ 
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Metcalf~ Eddy, Inc. GEOLOGIC LOG 
EN6ItEERS 

PROJECT\, & h//lA ArM J lJ1 L) c1 f t dh SHEET I BORING NO, 
._s_I-TE-Lo-c~A"'f,p.I..t...oN:S.S..·"-.&'°q7,-'t),,t-JG-~,tJ4-_l.,,_~~'.J-fL-"-'----,-J-o=s--=N ..... o:::....... -----, 1 oF 11 w-13 

LOCATION: &ROUND ELEV. TOTAL DEPTH 

_ tJ. ef /J11rn1rJ.rlk/F. { / /, '51 I? i 

DRILL CONTRACTOR:/~,..1?5f/ - Miff< I ENG/ GEO: : <::;,~,..,,/;/A /7/,P ( ,l,r- BEGUN : /t' - ~ -rr 
DRILL RIG: f,ft:;"/)('/N~ -L,~ ,h l DRILLER: FINISHED: /CJ-r-g-r 
HOLE SIZE: I WEATHER: GROUND WATER (DEPTH/ ELEV.) : 
~ 'ctdf t, I I ~ I .rr I IO Jc 1 

DRILLING METH~D: A ✓ J;, /J. . j DRILLINS FLUID/SOURCE: TOP OF RbCK (DEPTH/ ELEV.): 
/;1!y- · ,. . 7 t/5) rG~~{I v'nbr- qi' 

~ ii i~ ii I!~;~ I~ Ii SAMPLE 
DESCRIPTION j .!I 

" r 
/ 

(!J /7'1, ..b r() l.)Jll
116ir J.i {Ja.,;r( 

.Si LT_ + ra.e.L C' let t 
6-¾ ro<JN!t-d ~-i"JI 

2/ 3..ravt"L 
brown v { SAN.ba«1 

-
g ..s,t..;r s,j~c clay 

S'1/~ (Mnr/cd gra.U=( 
¼· ½ 'd 

~, 
41- ~ . 

b,011..1 I'? 1,.· SAtJP~ 
Slt,7 s ~ob 

- IO o/., ,SVL>C( -?S" '/4, ~ / I;; 
,_ /p, '# r().!K'/ - . 

<:, e.,, i./ £ (.. 1/'I .' ! ) I 'cl . 
.s .,,.~o..0'fj.:.t..lo...,... JtJ¼ 
.,g.J..-1-~ nA a Yl;/ ('k, 

,-r I Wei /Jr, w,,.1S11v ,';} 
·- s " -f c.u---d i 
-r 70 -50¼rM°l<-

~) //J ' ;;"()/; II I f r?)c/v,ctJ sk/4. I 

-

20 /Z C,,,... pe-/v;f-
ll--ti-5-
S"'=(L7 ~,,1~[) 

d r~ - b/ack.slJ_j._ 
,v 
11' 

215 

SAMPLE TYPES NOTES: 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 

STRATIGRAPHIC 
DESCRIPTION 

-1,1! 

\/J ta..'i.../,~ rec,( 

:B,ed,oCJ::!.. 

BORING NO.: 

Hw1:> 



Mete a 1 f ~ Eddy, Inc. GEOLOGIC LOG 
EN6INEE.RS 

PROJECT ~ \-'. ,7 ,,, fl /1 ,,t!r,n , ✓1/y'Y)-l {O,c SHEET I BORING f 
SITE LOCATION: ~ , I - ~( J JOB NO. 00..:! ?;~o] 1 OF IV/1,..II 06 ,he;,;,,...; ~~-- -~ 

-----??<71/>?U fus JP/ 
LOCATtON: c{_ &ROUND ELEV. TOTAL DEPTH 

k'G. <tf du--/?P?8' pa /o5~ zc; /6:, - ,, <Z/-¥ .5 
DAILL CONTRACTOR: f-!v-r,,,7't -.00& I ENG/GEO:, f C-✓c>-~k,,- BEGUN : /0 - /3 - ~8" 
DRILL RIG: Q'--,11,"),,,,...,,, , I DRILLER: C/,,,-,.._._J FINISHED: .I() -e-1rt" 
HOLEjIZE: WEATHER: ("o/cl- 5/?c},?I.} ✓~g' 3~'° 

~ 

GROUND WATER (DEPTH/ELEV.): 
7 / £;>i rt' I I ol ., <J5 

DRILLING METHOD: -:K~ - lo:LLIN& FLUID/SOURCE: TOP10F ROCK (DEPTH/ELEV.): 
l.ev~lc... ~/C'_, H.5-rl- &Jee - '2 CD-- 9 t,f,../, , ~ , !,_, ,..,,.,;7·· //t-, - ,--I'_): 

~ ii i~ ii nl,;~ 1 l, i SAMPLE ; u STRATIGRAPHIC I ! ~i ~:i DESCRIPTION DESCRIPTION 
M 

0 ,r.Jn/,- 6ral,J)n v/SIIA/1~ 
'l SILT lNlc~elct.y 

2% I,,, ra.;,e(_ 

,J; 
tJ " ~ 

I 
vG 

~'1 

i I 
~~~ 

Z ' ., 
tb.r.r1 . 1sANI)~ 

- ..51L. 0 flu, clay 
T s-?½pwc~·:;;/ 

-f ,. 
./.v-,i. v( S/JA./l)}I SILT 
~clay, 

% ~ }<1/ Tf l._L ~rave( -Q . 
(r:, ' 

7 ~·ovel ~-/ 11r( r v,,__, It .sJ=.<t.ny 
~ ~ s, t-n,, ~1 '½' · 

~ / 
8-0% 

1
'(1<?-llt'/ 1 : / ''./ 

'2.n,l)4....l0c,..... 

11 
5 C/Y"l.; bla. ck s ·, / iy 

'cl. ~/':?;;. i ·-

1 WP~pof._ !'.? ,., ,,7u a,,.... ,._ 
,, _ W< t:tf A'J, r r r rCK=,k. 5/J.,:; LG 

_5; /Ar t;ok.la,-y f /,d fig "+h . I 

I/ -.. 

/-z'' /'t. . SH-/Jt..E 
~ :Ji,: · '*1_£c-km/ 

5'/:14l-t;= . o?71--C 
,:ln A ,,-/_1.u.: ~ 

f-1? 1/#:f _,:,' I 

i d. 'ft'-blaci- SIIA ?E . 
lt:Ub 1.ri~ ,..,,. ft~~/MchS 

iJ 
,..,_,.,,,,., 

;c( • tf__t/4/tWK ,/ 
,./ .,,,,,,,·,., 

~11Yc/4 /~~ 
~1,• '-i ~ ,,.. a/; d'u..:I I - ,;;. /J :Ck 

!{~,5 4 {'rl,,.,,.. z/11. 1/(?rl I(' ',JJ ~r-/-p_, IL 
f ~le'/ aJ,l;fl... 

I 0,,., V /,.,,,....'-/-ff I cJ 
SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON, ST•SHELBY TUBE 

All/,.._ / 1 <-I R•ROCK CORE, O•OTHER 
f 



Mete al f &. Eddy. Inc. GEOLOGIC LOG 
EN8INEERS 

DRILL CONTRACTOR:~ .rr,:,-7'.'r - , - / /, ENG/GEO: v, r""r / ',,, ck.- BEGUN : / O -/-;/-rf 

DRILLING METHOD: DRILLIN& FLUID/SOURCE: TOP OF tROCK (DEPTH/ELEV.) : 
flsA - co,,-r:_(t~J/J-hr-"i y (o,~-;,,1ea 1-I - 6 · 

r 

Uf B ii;l5
;~~

5 i 

< 

SAMPLE TYPES 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 

SAMPLE 
DESCRIPTION 

NOTES: 

STRATIGRAPHIC 
DESCRIPTION 

(_, -, j --l<)EJJT/-I (:?/cG!.J 

SIi ;JlC - -

BORING NO.: 
f'/ [,J l'i 



l 
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r· 

Mete a 1 f & Eddy, Inc. GEOLOGIC LOG 
EN8INEERS 

PROJECT :-__ !,, 171'/1/l Jrn? , / / L· LJ(}t (ot.., SHEET BORING NO. 
SITE LOCATION: x.k_ p ~ JOB NO. {1)3dofc,5 '@i 1 OF /rl~/1<.v 

'/77{} /(JU. ~ 
LOCATION: /,IG"Ji, SROUNO ELEV. TOTAL DEPTH 

~(f /7? v' ft ( s ,,{_/ 1/ (Jt.,,~/?/,?3 Pa /1 ✓-- / 

103 ,, '::) /3_5-, 
DRILL CONTRACTOR: ~ uoil--//Jrrlr./ ENG/GEO: ' r /2-/~J,r BEGUN :1r"!- 1?"'- J$' / 
DRILL RIG: z ?i/) f'.A/?G' 

LIU DRILLER: (;._/r7,,_.,,.....:, FINISHED: / J _ / ·y - 2>( 
HOLE SIZE: ,, WEATHER: \.kv?, 3/' &-.'5-- 7cJ 0 ~GROUNDWATER (DEPTH/ELEV.): 

~ /I ( o .Lf /;11rP; 9 q, 3 3/ef 
DRILLING METHOD: t!evd <!... I DRILLI~8 Fl.UIO/SOURCE: TOP OF R~CK (DEPTH/ELEV.): u 

fl.511 - /lfYY /,,Jl. J/) lo- 0 a z;,,.. &??~- / 

ii ii ii n; ~ l!i SAMPLE ! u STRATIGRAPHIC i ~.i! I~ DESCRIPTION m I ! DESCRIPTION 
M 

0 ;JraiJ •.bro(() /7 -\ :..S/IA./ .6 
11 a,rd c· c7r cUJt/ 

,ry I ;. , 

b /71' cJ,, ~.4 # ba---z:;{__ 
6 

~
1;;:_CUJv 

!I 
t../ ,. ,, 6.rof,()/);grt:' y tj-54,IJ /J J ll.. L 

ad '-SJLTI/C~ 
I" I( /f 

I ,S ¼ /y -,;< ~ /" 

/,./ i,, - j . i/t:L 

f.0 (flf /y;;,,Jn -:p;S'JMJ 
Ol nt(.S/c,TL (!u-JY 

iotaz(r /d £. pvc:{. </ 

l> , s-c1,✓,0/?s:;L µ l.5'- - \,1-/€./17 f/£,,c>I::.µ -
ti l!I ~a:_ 0 tl/l <-G ( 6 tt:.e... 

5<,_ t.;" J_ ;,_ ,.S fl A t-0 5 fllVOY i,S" ---1 A /Y1 , A 

-. 

'1r- IL~'n/ ~ SI/ A c_ 6 -

20 
I/~ t,- ✓--- _;, 

/;., ~-,,, 

215 

SAMPLE TYPES NOTES: BORING NO.: 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 
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Mete a 1 f & Eddy, Inc. GEOLOGIC LOG 
ENGINEERS 

PROJECT : .:5;·,-,i-c-o.. J/rmv _l\A ✓.::,~i Cu6 1 SHEET BORING NO. 
SITE LOCATION: ~ JOB N0, 00 2:)-Z..~ 1 OF I MW· 7 ""1 

/.kmo Grovr'>rl..S LOCATION: GROUND ELEV. TOTAL DEPTH 
~o,n'-'- /.1.s, 1,./f/ 5E o6?/J..lj C- Jo{, rz__ /q , 

DRILL CONTRACTOR:'"+'an--11-ft-1., 101/..,l.,. ENG/SEO: S , c.~,-r ..s. !t:..r- BEGUN : / 0 - I 2.- )?" g,/ 
DRILL RIG: <g-5oc_/v1c 7f:!-Aa::..~ DRILLER: Cr Lev-,.sn-;;-;,-- FINISHED: 10 - 1 2--g--<j(" 

HOLE SIZE: WEATHER: C 6 t.):J - s #JOW- 'vi/1"-..Jr..;7 S~Otlli~ l~ TEA (DEPTH/ELEV.): 
rg/' 3f;

0 <-/) ':JKJ I /o~,Y( 
DRILLING METHOD: DFULLIN& Fl.UID/SOlR:E: TOP OF"' ROCK (DEPTH/ELEV.) : 
/-1.:>A - NY {)o,et;:- - L EVG.c.C.. ;:,;;;,y. ltJrr-ille.. ~ 1 

. 
ii 11 r 1~, SAMPLE 

~ ii j i ~i~ I~ DESCRIPTION 
M 

01 ~ •.5/JA.J{) and 5 I Cl 
1..A-t-1"~ c. lo.y' . 
. S¼ Y.;, 'e>;0;,.,J,ov-

ynVv"eC - -Z- ,- fS.rtAI D ~ SI'-,-
l.,n-L, <!.It:> y 

e ~ ;l.z ~.Ja.rsrr:t'\t< 
'7, ~ S /1 N{) Ofl() SI cT 

St>,,,,.,C C:I"- '/ 

5% 1.z-,'~~ 

" ~/j Al./) An(,/ $/'(J 111..rd 0 ' 
1 C:c.A)I 2 0 ~ m.vtl ~ ~j , . . ~ 

so ~o 0 ffrc,\J/e◄ ~?I~ " 

fs' 7a%gmvel ~ ~' z. ,, 

·wi'a#JOT-d Shi# LE. 
.55 10 ...3C/-40- I ½ ~1, 

-57::57"''' 
6 tA.:r /JI e Cl~ - ! ' - 'f 

19 · · · .J,"-1....__s ; C-f-
/ -1--A IC,t, I 

__ f?<n:A~ 

--z ;~' .:>--,,,_, ,;.._ L'r~t-blP.Ck,. '::; I IALE 

/,.,.,..., / ;_, 
c&avrC't- C£'../c1,,,~ / 
.u.~a>~I~ 

20 
s->-~,;,-. 0-h C) cbtx vr'I? air 
lS,n--11;... 0,/CT~ 0:>-7. t= ,u.,..._..e_ 

;q 0)J??,:..._ ~frp('nd•c:·f!/~ --z;, 
bfr:ld1 ":f. - /Uy 
o0,,1 s ~f- ;~,;/4.: 

211 
he(cf7'o~ 
~C/Yli 5~v£--
£,,f-e,h d-,..o t., . 

--e rd 15 c>lJ re:., 

SAMPLE TYPES NOTES: 
SS•SPLIT SPOON, ST•SHELBY TUBE 
R•ROCK CORE, O•OTHER 

; u STRATIGRAPHIC I ! DESCRIPTION 

( 

--
I JLL 

I 

?f --
u.; t' ct --;-/., e rfd 

s /-, CL l..:_,, 

10 -
Sf-/ALc 

BORING NO.: 
MW11 
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Project Abbrev . ::-,. e.aa?CL <'oG; 
Project No. 003;;28']?..,;ll(o/ 

Date /0 ·(; -g-~ 
Logged by \f. G<.s /e.,..--

LOG OF ROCK CORE 

Boring No. _ __./1<.......!..~W::-;fc__ ____ _ 
Depth of Boring __ .:.../,.,_%'. .... ,._.S~rL"-1 __ _ 
Size of Core ____ ...,_,...;; ,_,_ ' ___ _ 

Location &\, I / ¥ &£«/~((. , T 
Boring Elev. ______ =----c(/ 2 0 , _O:........:;;w ___ _ 

Elev. Top of Bedrock /{)(o. 50_ 
Type of Core Barrel ___._._Al~Y ___ _ Elev. Groundwater ____ /IS, tc~----

Depth 
Run Recovery ROD Graphic 

Fractures 
No. % . % · Log 

Lithology 

I ooerl. 0 ;lo 

I~ ,') 

f2 ~ -bf o. ZE_ Scud..; S II AL£ 

- pa.r!1n[f' a_ lo/Jz- tuddU?J" 
- ... - on-rrlJ(. o l:(l.rn /20/1 liJ/?1P...I 

- c/ra Vt15]<.-30c (! oa.s1~-k. /) a/.d (t~b:c f:_- / 1/ --

- - - Iv+. 'i-1.. q_/ca J./(2 ~ 5 30 _0 

- P, a.r-1-, r]o :5 prod uc- , ~ I< ~d:S -
61o 10! 

1-[//-..J-h,Ck 
- . 

--

--
-

-

-
_c.lt'o..Vq_5"--

/~ < 
~ J• ' 

-

-

-

-

-

-

-

Form No. 350 
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Project Abbrev',, 1nfC<3 Gu 
Project No. 0 0,,:3ci3 &:::8'.'..3/(er 

Date /0- C, - ~( 
Logged by Cs: Gerz,_. 

LOG OF ROCK CORE 

Boring No. __ __._n ........... W...__9...__ ___ _ 
Depth of Bonng ___ --',<,""';L.-....,f,._.1-c.....,.._ __ 

Size of Core--~'---~'t::...-"'"------
Ty pe of Co re Barrel __,_,//'""":.V.....__ ___ _ 

Depth 
Run Recovery ROD Graphic 

No. % % Log 

100% 0% 
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~'{ 

ACCT. NC. 0 0 ~'Z, I>• -If la\ 
DATE TESTED 10 / '&f. , •• TESTED BY U,) • C.l,\ECC~i 

TEST NUMBER MWS 8' ~w~ 10' >A.Ill, 'I' Ml&>'t 
,, 

TARE NUMBER 31( 3P zx 3ct 
A. WEIGHT OF WET SOIL+TARE 21').1S ,oo.\CC:, 1s,.1.S Z1.3 .oo 
B. WEIGHT OF ORY SOIL+ TARE '2.1.'2.. lS L,s-.1, 1'f S .1'1 J.C\8. ,, 
C. WEIGHT OF WATER, W.,=(A-Bl e,.go 't,10 11.01 1 'f ., 1 
C. WEIGHT OF TARE -a1.,-, a'\..~1 11.'o0 31. e.~ 
E. WEIGHT OF ORY SOIL, W5 :(B-Dl 1io .sa 1<.Cf, 'Z.1. 11 <-. l'f 1C. (. .'f <. 
F. WATER CONTENT, W: (C/E x 100) 3.8 2.~ ,.s 8.'l, 

TEST NUMBER ~1Al1o 9' /v\W11 '4' },\\a) 1\ i· NW1? 2• 
TARE NUMBER .JW ~1: '2M C. 
A. WEIGHT OF WET SOIL+ TARE 2~,.'4'1 · 11'7.1>7 1:2. 'C • -., " 1.C.C..C\3 
B. WEIGHT OF DRY SOIL+ TARE 201•10 S.SB,14! 2.o"'), 1,(. 1'4~.3S -
C. WEIGHT OF WATER, Ww=CA-Bl 1\.\'l 1, .2. 't 1?.S8 1,.,1 
D. WEIGHT OF TARE 31,oo 31.'6'1 31-'lC.C 2.0,80 
E. WEIGHT OF DRY SOIL, W5 =(B-0) 1'1'. 10 tzc..i, 1'J S .'ti 11.8 .ss 
F. WATER CONTENT, W= (C/E x 100) '·"' 1s.~ 1.0.0 12. .... 
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TEST NUMBER 

TARE NUMBER 

A. WEIGHT OF WET SOIL+TARE 

B. WEIGHT OF ORY SOIL+ TARE 

C. WEIGHT OF WATER, Ww: (A- Bl 

0. WEIGHT OF TARE 

E. WEIGHT OF DRY SOIL,Ws=(B-0) 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II °!, \( 

WT. TOT AL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT . PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING #10 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2 " 

1" 

3/4" 0 
3/8" ft\ ,-U. 
N0. 411(. 3$,U, 
NO. 10 \.L'Z,o 
PAN 

% 
RETAINED 

0 

10. 7 
~•-1.. 
3J,1 

ACCT. ABBR. 

ACCT. NO. 

TESTED BY 

c.oe- e. sc.,.,~cA, rJ'i 
oo,-i.&t. • JIC. \ 
W, C.HlCCH: i 

1.60,S'g 

Col. I '2.0 % PLUS 1110 

% MINUS 1110 

NOl-l~Lf\S"tic. FINt"S 
't)\(.,P\i NJ C.\.{ 
NO t>R.\.{ S T'(?.e,J...)~ T\.-\ 

U.S. 
SIEVE 
NO. 

#20 

1140 2 L 

1160 

11140 

11200 

PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

( S>I\) 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

IZ.J,S 1 

B =% PLUS 1110 +%MINUS 1110 x A 

B= __ _ + ____ x A 

% TOTAL 
SAMPLE 

RETAINED 
B 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

MW 8 10' 
eo/e.J /at. 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 3~ 
WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT. PASSING #10 SIEVE 

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

WT. PASSING #10 SIEVE+ TARE 
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WT. PASSING #10 SIEVE 

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

WT. PASSING #200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO . RETAINED 

3" 

2·· 

1 112· · 

1 .. 0 
3/4" l'i ,tq 
3/8" set -4'1 
NO. 4 3f' 8'2 .c,1. 
N0.10 .1()1,.51 
PAN 

% 
RETAINED 

0 

8.<. 
.3~.2.. 
so.~ 
G,3,0 

TESTED BY 

1.0'!, S:, % PLUS #10 

% MINUS #10 

NOIJ Pl.AST\C. FINlS 
l>ll.~TA~c~ 
No b~~ ST!t~N~ TH 

(~M> 

U.S. CUMULATIVE % PASSING % TOTAL 
SAMPLE 

RETAINED 
SIEVE 
NO. 

#20 

#40 21 

#60 

#140 

#200 3E 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

WEIGHT 10% RETAINED 
RETAINED 

A 

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

B= __ _ + ____ x A 

B 

?J.o 
?'J .. o 
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SIEVE ANALYSIS I HYDROMEJER ANALYSIS 

SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, U.S. STANDARD I GRAIN SIZE IN MM. 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD S.AMPLE NO. 

DATE TESTED 

012>- 6E0jfC.H 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 2.X 

WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT . PASSING #10 SIEVE 

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 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 112·· 

1 .. 

3/4" 

3/8" 0 

NO. 4 2){ l'f, %? 
NO. 10 it;,lt# 
PAN 

% 
RETAINED 

0 

l.2-8 
l.1-'1 

ACCT. ABBR. c.oe- c. seAJEcAr1 "'" 

ACCT. NO. ()0 3281 •31(. I 
TESTED BY 

'2.1.. .'l-
~ i. . .10 

% PLUS #10 

% MINUS #10 

~~sr,,\1-1 
IJO l>ll.l'\~,IJC..~ 
SOM.\! ~~~ S~ IJGT'n 

. 
SA~~~ , SI£.~ 1 Ct.. P\"{ 

(c1....') 

U.S. CUMULATIVE % PASSING % TOTAL 
SIEVE WEIGHT 10% RETAINED SAMPLE 
NO. RETAINED RETAINED 

A B 

#20 3C,,2..~ z.,.~ 
#40 '\ 3,. C-O 3'f.o 
#60 

#140 

#200 2.'< ~J.,~ 4<..z. 
PAN L\\l\11 l\1\\\\\1 

-200 Ill\\ 

I • l\\\\\\\ WASHED ~\\~ \\\\\\\\ ,\\~~ 
~\\\\\\\ 1\1 \\\\\\\\\ 

-200 111\\\\\\\\\\\ 
TOTAL 
-200 

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

B = __ _ + ____ x A 
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FORM 309 

SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. ~\\) ~ (,._ I 

DATE TESTED to/1-1 /ae, 
WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE It 3(i' 
WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT. PASSING #10 SIEVE 

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

WT. PASSING #10 SIEVE+ TARE 

WT. TARE It 

WT. PASSING #10 SIEVE 

WASH PORTION PASSING #10 SIEVE 

WT. RETAINED #200 SIEVE+ TARE 

WT. TARE It 

WT. RETAINED #200 SIEVE 

WT. PASSING #200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2" 

1 .. 

3/4" 6 
3/8" ,,. z..c. 
N0.43(i t,&f, l{i, 
N0. 10 l't,oc, 
PAN 

% 
RETAINED 

0 

II•'-
31., 
SJ).f 

84,oo 

U.S. 
SIEVE 
NO. 

#20 

1140 

#60 

#140 

#200 ~ 

PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

ACCT. ABBR. 

ACCT. NO. 

TESTED BY 

0 ••2.1a-i1c.1 
u> . C. WECCJ.> i 

% PLUS #10 

% MINUS #10 

f!LAST'\C.\T'1 
>lO ~\\.AT~C~ 

So kc! ~~"\ S ~JJ c; Tl-\ 

Ct."~ G-'j , Sit. Tj I GR.. AVE L 
( G.C) 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

% TOTAL 
SAMPLE 

RETAINED 
B 

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

B = ___ + ____ x A 



C) ,, 
l: 

N 

"' 

,--- y .~, 

METCALF & EDDY . ENGINEERS . 

SIEVE ANALYSIS 1 HYOROMEJER ANALYSIS 
SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, U.S. STANDARD j GRAIN SIZE IN 10.4 , 
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SAMPLE NO. . KEY : DEPTH 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. MW 10 Lf ' 
DATE TESTED t 0 /z.1/a1 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 25 
WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT. PASSING #10 SIEVE 

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 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2" 

1 .. 

3/4" 0 
3/8" '(. ~, 
NO. 4 t,~ t.'I. ~) 
NO. 10 0.lfl 
PAN 

% 
RETAINED 

0 ,.o 
20.s. 
1,.'f 

U.S. 
SIEVE 
NO . 

#20 

#40 

#60 

#140 

11200 I 
PAN 
-200 

0 

WASHED 
-200 
TOTAL 
-200 

ACCT. ABBR. 

ACCT. NO. 

TESTED BY 

C.Oe - E. .s~~CCA., N'( 

oo 1-i.eaca- i,c., 

% PLUS #10 

% MINUS #10 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

% TOTAL 
SAMPLE 

RETAINED 
B 

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

B = ___ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

N\W 1.0 a' 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II 3\/-J 
WT. TOT AL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/2" 

1 .. 

3/4" 0 
3/8" lo. \.S 
NO. 4 lw t-1..~0 
NO. 10 ll\.\«-4 
PAN 

% 
RETAINED 

0 

S--8 
~'{., 
~7.S' 

ACCT. ABBR. 

ACCT. NO. 

TESTED EIY 

co£- e. SC...,CcA, NV 
oo )t.13- l 14 I 
fJ,) • C.HtCC.M-i 

3-Z .oo 
1. 1 C. • 1.o 

U .S. 
SIEVE 
NO. 

1120 

1140 ~ 

1160 

11140 

11200 J 
PAN 
·200 
WASHED 
·200 
TOTAL 
-200 

% PLUS 1110 

% MINUS 1110 
32,S 

SUGt-lT /l..C~ f(.fr~nci'~ 
S l.Cu.l I)( L 'A i'A Al '4 . 
SU6~T ~~ ~~ni 

CUMULATIVE 
WEIGHT 

RETAINED 

(4:ic.) 

% PASSING 
10% RETAINED 

A 

-
-

% TOTAL 
SAMPLE 

RETAINED 
B 

?. 

B =%PLUS 1110 +% MINUS 1110 x A 

B= ___ + ____ x A 
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SIEVE ANALYSIS I HYDROMEJER ANALYSIS 

I I SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, u. s. STANOARO j GRAIN SIZE IN MM. L_ 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

.MW 1.l. 'i' 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II "Z I 
WT. TOTAL DRY SAMPLE 

WT . RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT . PASSING 1110 SIEVE+ TARE 

WT. TARE# 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING #10 SIEVE 

WT . RETAINED 11200 SIEVE+ TARE 

WT. TARE# 

WT. RETAINED 11200 SIEVE 

WT . PASSING 11200 SIEVE 

U .S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/2" 

1" 

3/4" 

3/8" () 

N0. 4 2% 3-lS 
NO. 10 f,.1..0 
PAN 

% 
RETAINED 

0 

Z·'-
'1-'1 

ACCT. ABBR . 

ACCT. NO. 

Tl:STED BY 

CbE- e.. seNecA, H't 
Oo ~ 2.8 I • l I ~ I 

31. .84 

% PLUS 11 10 

% MINUS 1110 

~O~~t..ASilC. ~,~~~ 
t>hA "l'P\N <:. 'i 
~o b~ Snt4-IJ<iTH 

lML') 

U.S. CUMULATIVE % PASSING 
SIEVE 
NO . 

1120 

1140 2.C 
1160 

11140 

11200 i_ 

PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

WEIGHT 10% RETAINED 
RETAINED 

A 

t.'(t,.. 

8 = % PLUS 1110 +% MINUS 11 10 x A 

8 = __ _ + ____ x A 

% TOTAL 
SAMPLE 

RETAINED 
8 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II 2. M 
WT. TOTAL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE + TARE 

WT. TARE II 

WT . RETAINED 11200 SIEVE 

WT . PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/2" 

1 .. 

3/4" 0 
3/8" 1c..1~ 
N0.4 2f4 ~~.,r 
NO. 10 s-1.10 
PAN 

% 
RETAINED 

0 ,.~ 
Ze, ., 
2.,., 2.. 

ACCT. ABBR. c.oe- e. sc.N~(A I A>~ 

..,._ •• • 31 C. \ ACCT. NO. -- _ 

TESTED BY U). C.H~CC.1-1 i 

'20'7. 1..C. 

S1.3o % PLUS #10 

% MINUS 1110 

AlOU ~~ST IC. 

l)\LA't'PIN~ 

I.lo \'.:> "->; S ~ N <. Tl-\ 

U.S. CUMULATIVE % PASSING 
SIEVE 
NO. 

WEIGHT 10% RETAINED 
RETAINED 

1140 'tM '?~. S7 
1160 

11140 

11200 3C J.o?, Co 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

B = %PLUS 1110 +%MINUS 11 10 x A 

B = ___ + ____ x A 

A 

% TOTAL 
SAMPLE 

RETAINED 
B 
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G -RP~DA T IGl\T" C u .r;:., v .1";:_; ~=> 
LABORATORY NO. 01.fo -6€0T!C.H 

llu.l "'l . 2','-' FIELD SAMPLE NOS . .J"\"-"-'-'IlLL-•..e::.-::..:-..-1J_____:==--1---Y!!~--

ACCT. ABBR . co€. - S~AJ&CA • }J~ 

ACCT. NO. 00 ~ '2.'08- 3 \ (c \ ------- -
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FORM 309 

Al=\/ F;/A1 

SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED eo/t-J/88 

WT. TOTAL DRY SAMPLE+ TARE 

WT.TARE# (. 

WT . TOTAL DRY SAMPLE 

WT . RETAINED #10 SIEVE 

WT . PASSING #10 SIEVE 

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 11200 SIEVE+ TARE 

WT. TARE ti 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U .S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/2 " 

1 .. 

3/4" 

3/8" C) 

NO. 4 (. 't • b() 
NO. 10 ., .;4 
PAN 

% 
RETAINED 

• 
J.1 
?.<. 

ACCT. ABBR. coe - e.s~E.cA, M'( 
0 •Jt•a.- s, C. l ACCT. NO. 

TESTED BY 

2.0-80 

118. 81 
% PLUS 1110 

% MINUS 1110 
92,<.( 

>JOU e~s,ic. ~Iµ~ 

'D I l.f\ 1'AN ~ 
/JO t)IU1 ~~ j)Gnf 

~ c~ 
(tJ\t) 

U.S. CUMULATIVE % PASSING ' % TOTAL 
SIEVE WEIGHT 10% RETAINED SAMPLE 
NO. RETAINED RETAINED 

A B 

#20 i'i,<,; .11. «.( 
1140 ..,0 1 t:2.s- J-<(. '2... 
t/60 

#140 

#200 zF 35 •'i& 2'7.<o 
PAN l\il'mll 111\\\\\\\\ 

I \11,\\\1111 "'" 
-200 1\\ \\1 \\\\Ill' lllm11111111. 

WASHED ,11\\l\1\11\IIII' 

-200 \II 1\\ 
1\\\\,nnim111mm,H\ 

TOTAL 
-200 

B = % PLUS 11 10 +% MINUS 111 0 x A 

B = __ _ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

MW 1l. (;a' 
ee./1-& /ee 

WT. TOT AL DRY SAMPLE + TARE 

WT. TARE# 42,~ 

WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT . PASSING #10 SIEVE 

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 11200 SIEVE+ TME 

WT. TARE# 

WT. RETAINED 11200 SIEVE 

WT. PASSING #200 SIEVE 

U .S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3·· 

2·· 

1 1/ 2" 

1 .. 

3/4" 0 

3/8" z1.1g 
NO. 4 Z£ ~.oo 
NO. 10 l\l,<, 1 
PAN 

% 
RETAINED 

0 ,s., 
s,.e, ,-,. ~ 

ACCT. ABBR. c»e- €. SC/J ecA-. tJ'( 
ACCT. NO. oesz.g~- 31(;.I 

TESTED BY 

S'i. z.~ 
% PLUS 1110 

% MINUS #10 

U.S. 
SIEVE 
NO. 

#20 

1140 1. 
#60 

#140 • 

112001i.1. 

PAN 
-200 
WASHED 
·200 
TOTAL 
-200 

~OJ:l p<.,A~ Tl<. f\,Vl~ 
SU 61\ 't C)·l(.,A 'l"AA'1 
Jj() bl'Uf s nteAIG~ 
~ CL~ 

(GM) 

CUMULATIVE % PASSING % TOTAL 
WEIGHT 10% RETAINED SAMPLE 

RETAINED RETAINED 
A B 

111.1.~ ,,. " 
IZo. z:!, 7z.y 

128.oo 7?, I 
1111 111 ,11111 11\\1 ,\\\\ 1\11 

\\\ 1\\\\ ,1111 111 
1111' \\\\\\\\l 

1\\1111 "'" .\\\\\\ 111111\1111' ""'11111 
1111' lll llll 1111' II' 1111 

1111\\' 1111 11111 1\\\111\ 
,II' .. ,11111 .. , "" '" 

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

B= ___ + ____ x A 
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SIEVE ANALYSIS I HYOROMEJER ANALYSIS 
SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, U, S. STANDARD I GRAIN SIZE IN 1,0~. 

N N .. ., g ,-_cc in <It 
(na:>,.._ 1.0 II') .. 

' ' ' 
N ' 

.. 0 0 0 oo 0 0 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

D.~TE TESTED 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II ~A 
WT . TOT AL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT . PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE 11 

WT . RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2" 

1 .. 0 
3/4" ?.5-~7 
3/8" S-2 .o, 
NO. 4 !~ ?,; • 'Jt-
NO. 10 8S,'4t. 
PAN 

% 
RETAINED 

0 
lS","') 
.32-> 
'f").o 
,?.0 

U.S. 
SIEVE 
NO. 

ACCT. ABBR. COE - E-. SEl.l~CA • AJ'f 
ACCT. NO. 00 si.11-iu. I 

TESTED BY 

% PLUS #10 S.3.Q 
% MINUS 1110 __ ~_?_, -=0 ___ _ 

~µ PLA~1iC. 
st.ow t>l°LATIV->C.1 

~c t>~ ~~Al,n1 
~ C.<-A>; 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

% TOTAL 
SAMPLE 

RETAINED 
B 

1120 8 ~.ac, ss-. 
1160 

11140 

-200 
WASHED 
-200 
TOTAL 
-200 

B =%PLUS 1110 +%MINUS 1110 x A 

B = ___ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 10/z.~ /es 
WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE/I ,W 
WT. TOTAL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT . PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U .S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1 /2" 

1" 

3/4" 0 
3/8" ,~.,-a. 
NO. 4 2,~ \Z.,oO 
NO. 10 &fo,AA 
PAN 

% 
RETAINED 

0 

lc./.7 
Z.'I .e, 
'31 . .., 

ACCT. ABBR. CAE -e. ~eAacscA1 JJ'< 
ACCT. NO. eo"!.2.\1. .. JI~' 
TESTED BY 

1.(.1,. '11. 

U.S. 
SIEVE 
NO. 

1120 

1140 33' 
1160 

11140 

11200 "2.S 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

. 
% PLUS 1110 

% MINUS 1110 

/JOµ - P<..A~,k. -ro ~U6HT Ft.Mi 
S<.ow t>l(., ATM~ 

>Jo t>JU.f s nLe.AJC rH 
~(C: C.lAA-t 

~LJ 

CUMULATIVE % PASSING % TOTAL 
WEIGHT 10% RETAINED SAMPLE 

RETAINED RETAINED 
A B 

4&. lt.f - 37,2. 
53.S'l </1.'f 

G,S.'f 1- S'3.0 • ~ '" ,IIW\\\\\\,\\\1iii Ill'~\\\\\\\\ .,, ,\\\\\ ,Ill' 
\\\\\' 

"' ,111\111 11111' 
"' Ill\\\ 

,Ill\\\\\\\' ,II 111 ~1111 "' .11111\ 

B =% PLUS 1110 +% MINUS 11 10 x A 

B = __ _ + ____ x A 
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SIEVE ANALYSIS l HYOROMEJER ANALYSIS 
SIZE OF OP ENING IN INCH ES NUMBER OF MESH PER INCH, U.S. STANDARD I GRAIN SIZE IN MM . 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

01.1» - GEoff.C.H 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 3 6 
WT. TOTAL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT. PASSING #10 SIEVE 

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

WT. PASSING #10 SIEVE+ TARE 

WT. TARE# 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING #10 SIEVE 

WT. RETAINED 11200 Sll::VE + TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

, 1/2'' 

, .. 
3/4" t, 

3/8" '2,,l(.. 

NO. 4 36 7.7'(. 
NO.10 I c, .~ I 
PAN 

% 
RETAINED 

0 
~-o 
c..~ 
fl(, '2-

ACCT. ABBR. u~-e.~~~cA, N'( 
ACCT. NO. 00!2,IQQ - .31(a \ 

TESTED BY W . C.UC.CC.t+ i 

1Co,S 1.. % PLUS 1110 

% MINUS #10 . 

14, 2. 

P<..A~1 \C llj 
4:>tO u.) '!>I <.AT A rC.. Y 
Sw-\t t)lUi S ~G nt 

S\l .. , ~d C..lAJi 

(CL) 

U.S. CUMULATIVE % PASSING % TOTAL 
SIEVE WEIGHT 10% RETAINED 
NO. 

#20 

#40 l) 

1160 

11140 

11200 3T 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

RETAINED 

to.o 
t.,.t., 

B = % PLUS 1110 +%MINUS #10 x A 

B = ___ + ____ x A 

A 

SAMPLE 
RETAINED 

B 

ZI,(. 
. (. 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

01.S- 6EoTE.C.M 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 2 (i 
WT. TOT AL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT . PASSING #10 SIEVE 

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 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2 " 

1 .. 

3/4" c) 

3/8" '!> 1.. C."\ 
NO. 4 2(i l,4.1~ 
NO. 10 q7. ic.t 
PAN 

% 

RETAINED 

0 

.l<.,o 
?>2.& 
"4q ,<( 

TESTED BY 

1~7.1.0 

% PLUS #10 

% MINUS #10 

f'.,As. r,c i Tl.f 
>JO t>i lATA~C1 

c;o\.\6 l>fU.1 c;~ NG rH 

U.S. 
SIEVE 
NO. 

#60 

#140 

-200 
WASHED 
-200 
TOTAL 
-200 

(sc) 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

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

B= ___ + ____ x A 

% TOTAL 
SAMPLE 

RETAINED 
B 

S9.1. 
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SIEVE ANALYSIS 
SIZE OF OPEN ING IN INC HES NUMBER OF MESH PER INCH, U. S. STANDARD 

HYDROMEJER ANALYSIS I GRA I N SIZE IN MM . 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II '2,l) 

WT . TOTAL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1 / 2" 

1 .. 

3/4" 

3/8" 0 

N0. 4 Z,~ 1•87 
NO. 10 ?. ~o 
PAN 

% 
RETAINED 

0 

3.o 
').) 

U.S. 
SIEVE 
NO. 

1120 

ACCT. ABBR. c.o~ - e .~c~~~. >J"( 

00 3Z.&8 - 314a ' ACCT. NO. - -- -

TESTED BY Ul. C..K~CCH i 

% PLUS 1110 

% MINUS 1110 . . 
'2.,S 

tL~~1\C.Hj 
~ o 't> i 1.. ~ T-A>J C.lj 
b~ ~~}JG~ 

5()M~ s·,~r 
(_CL) 

CUMULATIVE % PASSING 
WEIGHT 10% RETAINED 

RETAINED 
A 

... 10 

% TOTAL 
SAMPLE 

RETAINED 
8 

11.v 
1140 ~~ l 31 2.0 J.~.(. 
1160 

11140 

11200 12. zo.~~ 2t.l. 
Ill\\\\ .\\\\\\ 111111' \1\\\\1"" PAN 

-200 l\111 1111 11111 ,~~~~~~~\ 
,Ill\ ~\\\W11111,11 ~\\\\\\\' ~\~ 

WASHED 1111' \\\\\\\11111 1111' 

-200 ,1\11 Ill\ "'""11111' ,II """m ,\\\\ 1\1\ 
TOTAL 
-200 

8 = % PLUS 1110 +% MINUS 11 10 x A 

8 = ___ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

MW 1.S Co' 

WT. TOT AL DRY SAMPLE + TARE 

WT. TARE II 4!> °I 
WT . TOT AL DRY SAMPLE 

WT. RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max. ) 

WT. PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/2" 

1 .. 

3/4" 0 

3/8" C. ), C,0 

NO. 4 31 1)1, (j 
NO. 10 \17,~ 
PAN 

% 
RETAINED 

0 

37.1. 
,7.S 
8(-~ 

ACCT. ABBR. COE. - E,. ~EJJicA ' )J'( 

ACCT. NO. oo 141&9,- JU,\ 
TESTED BY 

"lOO • 9'1 

U.S. 
SIEVE 
NO. 

1120 

1140 

11 60 

11140 

11200 

PAN 
-200 

2~ 

'l 

WASHED 
-200 
TOTAL 
-200 

% PLUS 1110 

% MINUS 1110 . 
N<>\l PtA~ 1 l ( 
P-AfiO C\.LAi/\~C..~ 

JJo D~ S~>J1"H 

R.oc.~ Fro.~ W\-.~ 4-s. 
(G.P) 

CUMULATIVE % PASSING % TOTAL 
WEIGHT 10% RETAINED SAMPLE 

RETAINED RETAINED 
A B 

13 • 
l'l/,'l(. 

153.c.S' 

B=%PLUSll10 +% MINUSll10 x A 

B = __ _ + ____ x A 
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SI E VE A N ALYSI S I HYOROME:TER ANAL YS IS 

SIZE OF OPENING IN INCHES NUMBER OF MESH PER INCH, U. S. STANDARD I GRAIN SIZ E IN MM . 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED ••It.a 1e1 
WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE# 3 )( 
WT . TOT AL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT . PASSING #10 SIEVE 

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

WT. PASSING f/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 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2·· 

1 1/2" 

1 .. 

3/4" 0 
3/8" 1. ,., 
NO. 4 3)t to.1.,1, 
NO. 10 qa,.1,1 
PAN 

% 
RETAINED 

0 

z.s-
,i.& 
2-?-'f 

U.S. 
SIEVE 
NO. 

#20 

#40 

#60 

#140 

#200 

PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

ACCT. ABBR. 

ACCT. NO. 

TESTED BY 

coc.- e. se,-,ctC'A, N'f 

00 ) I. 'oft • J j Ca \ 
W. C.HECC.&-f,j 

% PLUS #10 

% MINUS #10 

Z7,c.( 

SUGHT ~U\~11ci ~ 
1> \.t.Ps TAN V"j 
NO t)~ S-rf.J!JJG 714 
~ Cl.A'1 

(~W\) 

CUMULATIVE % PASSING % TOTAL 
WEIGHT 10% RETAINED SAMPLE 

RETAINED RETAINED 
A B 

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

B = __ _ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

o 1.S - 6GQT4c.H 

WT. TOT AL DRY SAMPLE + TARE 

WT. TARE 11 3M 
WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT. PASSING 1110 SIEVE 

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

WT. PASSING #10 SIEVE+ TARE 

WT. TARE II 

WT. PASSING #10 SIEVE 

WASH PORTION PASSING #10 SIEVE 

WT. RETAINED #200 SIEVE+ TARE 

WT. TARE II 

WT. RETAINED #200 SIEVE 

WT . PASSING 11200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2·· 

1 1/2" 

1 .. 

3/4" 0 

3/8" 

s ·"" NO. 4 JI-'\ z.,,s3, 
NO. 10 So .'1S 
PAN 

% 
RETAINED 

0 
3 .42, ,.,. ;~ 

21.!. 

ACCT. ABBR. 

ACCT. NO. 

TESTED BY 

c.oe -e. SEAl&SCA. N'f 

001i1•- 311.\ 

l20 . Z'7 
% PLUS #10 

% MINUS #10 '?O,S 
. . . 

S~lG~, ~~TIC.\ l"'1 
1>\L~ThNC.l-\ 

~o b~ sTR-t.tJJGn.\ 

'TAAt! ltAAf 

l~>-\) 

U.S. CUMULATIVE % PASSING % TOTAL 
SAMPLE 

RETAINED 
SIEVE 
NO. 

WEIGHT 10% RETAINED 
RETAINED 

#20 

#40 

#60 

11140 

11200 R f o z. c., & 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

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

B= __ _ + ____ x A 

A B 
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SI EVE ANALYSIS I HYDROMEJ ER ANALYSIS 
SIZE OF OPENING IN INCHES NUMBE R OF MESH PER INCH , U. S. STANDARD I GRA I N ~IZE IN MM, 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

WT. TOTAL DRY SAMPLE+ TARE 

WT. TARE II '2. \,\ 
WT. TOTAL DRY SAMPLE 

WT . RETAINED 1110 SIEVE 

WT. PASSING 1110 SIEVE 

SPLIT PORTION PASSING 1110 SIEVE (approx. 115 gm max.) 

WT . PASSING 1110 SIEVE+ TARE 

WT. TARE II 

WT. PASSING 1110 SIEVE 

WASH PORTION PASSING 1110 SIEVE 

WT. RETAINED 11200 SIEVE+ TARE 

WT. TARE 11 

WT. RETAINED 11200 SIEVE 

WT. PASSING 11200 SIEVE 

U .S. CUMULATIVE 
SIEVE WEIGHT 

NO. RETAINED 

3" 

2" 

1 1/ 2" 

1" 

3/4" 0 
3/8" l,s,, 
NO. 4 2M 21,.;~ 
NO. 10 ss.c-1 
PAN 

% 
RETAINED 

0 

2·1 
11.3 
3C.,o 

SS. <. I 

U.S. 
SIEVE 
NO. 

1120 

ACCT. ABBR. coe-e. St'Al~<A. >J'{ 

ACCT. NO. 06~1.~&-llC.1 
TESTED BY 

% PLUS 1110 

% MINUS 1110 

3<..,0 

• 
/J O)J P<.AS i l C 
SU>~ 't>lUr Tf\NC. i 
/Jo ~ fU-j ST~-l9.l G fl-I 

'1AA,C~ c...L~Y 

($~) 

CUMULATIVE % PASSING % TOTAL 
WEIGHT 10% RETAINED SAMPLE 

RETAINED RETAINED 
A B 

7,.2.o 
1140 !M 8S. l\f 
1160 

11140 

11200?" (Ol. ~3 
PAN 
-200 
WASHED 
-200 
TOTAL 
-200 

B =% PLUS 1110 +%MINUS 1110 x A 

B= ___ + ____ x A 
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SIEVE ANALYSIS 

LABORATORY NO. 

FIELD SAMPLE NO. 

DATE TESTED 

kW 1'1 8' 

WT. TOT AL DRY SAMPLE + TARE 

WT. TARE# "Z,R_ 

WT. TOTAL DRY SAMPLE 

WT. RETAINED #10 SIEVE 

WT. PASSING #10 SIEVE 

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 

U .S. 
SIEVE 

NO. 

3" 

2" 

1 112·· 

1,. 

3/4" 

PAN 

CUMULATIVE 
WEIGHT 

RETAINED 

0 

% 
RETAINED 

ACCT. ABBR. c.o~- C!:-S6'1dCA. Ny 
AccT. No. oost.~1-!U,l 
TESTED SY 

% PLUS #10 

% MINUS #10 

»o\l PLAS1 IC. 
8.blU 't>l~ iF--~Ctj 

~' ~~ >TU>J,nf 

U.S. CUMULATIVE % PASSING % TOTAL 
SIEVE WEIGHT 10% RETAINED SAMPLE 
NO. RETAINED RETAINED 

A B 

#20 I I(..-,, , •• i. 
#40 2~ ,v..<.<. ''- •'I 
#60 

#140 

#200 2, \l t C,S.'t I 7<--S' 
PAN 111 111' 1111 11111 "" ""\\\\1\l\1\\\\\1 

\\\\\\1 
-200 \Ill\' \Ill\ 
WASHED 1111 II 11' ~\\\~ 1\11,1111 ,111111 
-200 1\\ 

Ill \Ill' '"" \\\\\\\\\ Ill\\\ 

TOTAL 
-200 

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

B = __ _ + ____ x A 
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SENECA MONITORING 

WELL DEVELOPMENT 

MIJ-8 
======~========================================c=============================================================================== 

Corrments Date Time Appearance Telll) CC) pH 
SP COND 

rmnos/cm2 # gals. 
===============================================-====-====-=============-============-------------------------------------------
in i tial depth to water 6.3' 10-16 8:20 cloudy 13 7.10 1000 4.5 

surged-ba i led dry 9:30 2 
be! led dr}' 11:00 dirty 20 7.22 2 
photo 1:30 cloudy 24 7.26 950 1 __ .,..,..,. ................... ......... .. .. ... .................... 
ba i led total 5 hrs. 9. 5 total 

- -



SENECA MONITORING 

WELL DEVELOPMENT 

MIJ-9 

Coornents Date Time Appearance 

initial water table 4.3' 10/16 12 00 cloudy 
surge & bai 1 1 30 cloudy 
surge & bai 1 2 20 
photo 3 50 cloudy 

------------
bailed total 4 hrs. 

~- -

Temp CC) pH 

22 7.13 

23 7.12 
21 7. 11 

---

SP COND 
rrrmos/cm2 

950 

950 
970 

# gals. 

5 
5 
3 
3 

-------------
16 total 

==========================================================================--==--=--==---=---=-----------------------=-----=---= 
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SENECA MONITORING 

WELL DEVELOPMENT 

MW-10 

- ----

c============================================================================================================================== 
Cooments Date Time Appearance Te!ll) (C) pH 

SP COND 
rrrmos/cm2 # gals. 

~=-====================2================~================================================== =================================== 
initial depth to water 5. 71 10-7 10: 10 brown-cloudy 11 6.91 500 2.5 
bailed dry 11:45 cloudy 11 7.14 600 2.5 

initial depth to water 5.4' 10-7 9:30 13 7.17 750 3.5 
surge & ba i l 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 

Mll-11 
-----------------------------------------===------=-------==--------------===================================================== 

C011111ents Date Time Appearance T~ (C) pH 
SP COND 

rrrmos/cm2 # gals. 
=============================================================================================================================== 
init ia l wa t er table 6. 1' 10/16 12 00 very s il ty 19 
surged & bailed 1 00 black/brown 5 
~d 10/18 8 00 black/brown 17 7.55 1300 13 

10 40 brown 7.47 1250 15 __ ,.. ...... .. .......... -------------
~d & ba i led 4 hrs. 52 total 
-------------------------------------------------------------------------------------------------------------=---------======== 



--

SENECA MONITORING 

WELL DEVELOPMENT 

Ml./-12 
=============================================================================================================================== 

Coornents Date Time Appearance T~ CC) pH 
SP COND 

rmtios/cm2 # gals. 
::======~====================================================================================================================== 
initial water table 4.5' 10/17 12 10 lt. brown/cloudy 24 7.33 1050 4.5 
surged & ba i led 1 30 getting cleaner 3.5 
bailed dry 2 10 24 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 
=============================================================----=-------------------------------------------------------------
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SENECA MONITORING 

WELL DEVELOPMENT 

H\1-13 
=============================================================================================================================== 

Coornents Date Time Appearance T~ (C) pH 
SP COND 

rrrmos/cm2 # gals. 
=============================================================================================================================== 
initial water table 5.1' 10/16 3 30 black 23 7. 11 875 5 
surge & bail dry 10/17 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 --------------------- ... ---
bailed total 4 hrs. 20 total 
-============================================================================================================================== 

---. --, 
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SENECA MONITORING 

WELL DEVELOPMENT 

MIJ-14 
=============================================================================================================================== 

Cooments Date Time Appearance Tefll> (C) pH 
SP COND 

rnmos/ cm2 # gals. 
=====~========================================================================================================================= 
initial ~ater 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 
===========~%================================~================================================================================= 

-- ·-
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SENECA MONITORING 

WELL DEVELOPMENT 

Mll-15 
======~======================================================================================================================== 

COlllllents Date Time Appearance T~ (C) pH 
SP COND 

rmtios/cm2 # gals. 
======~======================================================================================================================== 
initial water table 4.0' 10/17 12:30 cloudy _ 25 7.21 1040 3 
surged & ba i led 1 :30 silty 2.5 
slow recharge 4:00 very silty 22 7.44 1050 o. 1 
ba il ed dry 10/18 8:00 very silty 17 7.42 1300 2 
photo 11:00 cloudy-silty 2 

... ---------- ........................... 
total 6.5 hrs . 9.6 total 
=============================================================================================================================== 
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SENECA MONITOR ING 

WELL DEVELOPMENT 

M\.1-16 
=============================================================================================================================== 

Cooments Date Time Appearance T~ (C) pH 
SP COND 

rmnos/cm2 # gals. 
----------------------------------------------------------------------------------------------------------------------==--===== 
initia l water table 6.4' 
we ll almost dry 
well amost dry 

total 

10/18 8:00 

12:30 

4.5 hrs. 

photo cloudy 17 7.73 850 0.1 

dry 

0.1 t otal 



,--- --

Mll-17 

Corrrnents Date Time Appearance 

initial water table 4.55' 1D/17 12: 15 brown/black 
surged-well regenerating 
quickly, plan to pump 

surged throughout pumping 10/18 10:40 
photo 12:00 clear 

---- -- -- ----
total 2 hours 

,....---.-, 

Ter!1) (C) pH 

24 7.30 

16 7.95 

--, 

SP COND 
nrnhos/cm2 

1040 

70D 

# gals . 

10 

25 
------ -- -----

35 total 
===== ===========================================================-=========--=-==--===-==-----------------------------------==== 
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Seneca Army Depot- Recovery Test Data 

Mll-8 Mll-9 Mll-10 
Static 11.L.= 6.90 ft (TOC) Static 11.L.= 4.30 ft (TOC) Static 11.L.= 6.40 ft (TOC) 

Time \later Level Time \later Level Time \later Level Time \later 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 
6 8.03 4 5.94 258 4. 73 10 7.65 
9 8.02 7 5.91 275 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 7.94 33 5.77 330 4 . 57 63 7.57 
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 5.57 711 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 4.87 
227 4.85 
230 4.82 
236 4.79 
246 4.77 
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Seneca Army Depot- Recovery Test Data 

MIJ-11 MIJ-12 MIJ-13 MIJ-14 
Static IJ.L.= 6.30 ft (TOC) Static IJ . L. = 3 .98 ft (TOC) Static IJ.L.= 4.90 ft (TOC) Static IJ.L .= 5.47 ft (TOC ) 

Time IJater Level Time IJater Level Time IJater Level Time IJater Level 
(sec) (ft) TOC (sec) (ft) TOC (sec) (ft) TOC (sec) ( ft ) TOC 

0 7.30 0 5.85 0 6.23 0 6.93 
6 7.27 5 5.82 7 6.20 7 6 .92 

10 7. 23 9 5. 79 11 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 EQT 585 5.05 2631 5.60 
492 6 .39 676 5.00 3016 5.55 
534 6.38 833 4.96 EQT EQT 
609 6.38 EQT 
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Seneca Army Depot- Recovery Test Data 

MI.J-15 M\1 -16 Mll-17 
Static 11.L .= 3 . 18 ft (TOC) Static 11.L.= 5.32 ft (TOC) Static 11 . L.= 4 . 12 ft (TOC ) 

Time \later Level Time \later Level Time \later Level Time \later Level 
(sec) (ft) TOC (sec) (ft) TOC (sec) (ft) TOC (sec) (ft) TOC 

0 6.35 459 5.17 0 6.62 0 6.63 
4 6.34 469 5. 14 5 6.58 3 6 . 52 
8 6.32 472 5. 10 7 6.52 7 6.42 

11 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 64 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 EQT 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 EQT 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 4.36 
442 5.27 553 4.32 
452 5.22 595 4.30 

745 4 . 27 
865 4.25 EOT 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW8 
DRILLING 

BEGUN : 

FINISHED: 

DEPTH IN. 

0 ft 

1.5 ft 

3 ft 

4.5 ft 

9.5 ft 

10 ft 

CONTRACTOR: Parratt-Woltt COORDINATES: 

10-5-88 

10-6-88 

ELEV. IN. 

122.08 

120.06 

118. 56 

117. 06 

115.56 

110 .56 

110 .06 

N 4864 E 8323 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
NW of pad H 6, 3 I 115. 78 

r 5' x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft. 

J_ 

VENTED PVC CAP 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4" CONCRETE 
1-----------' PAD 

HURON PORTLAND CEMENT 

BENTONITE TYPE I 
SLURRY 
VORCLAY POWDERED BENTONITE 

BENTONITE SEAL 

PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN -----t~ 
1----- OTTAWA SAND FILTER PACK 

BOTTOM OF HOLE ______ ...__........,_,.. -11 " 

MORIE COMPANY 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 5 hrs 

I GALLONS EXTRACTED: 9. 5 gals 

M[T C AL F 8 E DD Y 



r 

I 

I 

I 
: 
I 

; 
I 

GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW9 
DRILLING CONTRACTOR: Parratt-Woltt COORDINATES: N 4990 E 8547 

BEGUN: 10-6-88 

FINISHED: 10-7-88 

DEPTH IN. ELEV. IN . 

117. 89 

0 115. 74 

1.0 ft 114. 74 

2.0 ft 113. 74 

3.0 ft 112. 74 

7.0 ft 108. 74 

7.5 ft 10 8.24 I 

SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
E. 

r 5' x 2" STEEL POST (3) 

i 
2 - 3 ft . 

_L 

of pad H 4.3' 113.59 

STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

VENTED PVC CAP 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4" CONCRETE 
1------------' PAD 

HURON PORTLAND CEMENT 
___ : BENTONITE TYPE I 

· SLURRY 
I VORC-LAY POWDERED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN---~ 
·1----- OTTAWA SAND FILTER PACK 

.·. 

BOTTOM OF HOLE -----t~"'---"'-"' -11" 

MORIE COMPANY 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 4 hours 

; GALLONS EXTRACTED : 16 gals 

M[T CALF" & EDDY 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MWl0 
DRILLING CONTRACTOR: Parratt-Wolff . COORDINATES : 

BEGUN : 10-4-88 

FINISHED: 10-4-88 

DEPTH IN. ELEV. IN. 

122.24 

0 ft 1 20. 09 

1.0 ft li9.09 

2.5 ft 117. 59 

4.0 ft 116. 09 

9.0 ft 111. 09 

9.5 ft 110.5 9 

N 4347 E 8397 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

SW of pad G 5 • 7 I 116.54 
DRILLER: G. Lansing 

r 5' x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft . 

J_ 

VENTED PVC CAP 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4" CONCRETE 1---------~ PAD 

HURON PORTLAND CEMENT 
____ , BENTONITE TYPE I 

SLURRY 
I VORCL.A Y POWDER.ED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN ------1~ 
1----- OTTAWA SAND FILTER PACK 

MORIE COMPANY 

·:. - '\." 

.:·. - :.-.-
:.: - :• ... 

-11 " 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 7. 5 hours 

1 GALLONS EXTRACTED: 14 . 5 gals 

M ETCALF t\ EDDY 
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GROUNDWATEP INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MWll 

DRILLING CONTRACTOR: Parratt-Wolff COORDINATES: 
N 4728 E 8864 

BEGUN : 10-11-88 SUPERVISOR: S. Giester WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED: 10-11-88 DRILLER: G. Lansing 
NE of pad G 6. 1 ft 107.85 

DEPTH IN. ELEV. IN. r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

113.95 

i 
2 - 3 ft. 

0 ft 111.40 J_ 

1.0 ft 110. 40 

2.5 ft 108.90 

VENTED PVC CAP 

2· I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4· CONCRETE _______ __, PAD 

HURON PORTLAND CEMENT 

BENTONITE TYPE I 
SLUf!ff!'._ 

, VORCLAY POWDERED BENTONITE 

BENTONITE SEAL 

PEL TONITE 3/8" DIAMETER 

... .., . 
·: -. 

4 ft 107.40 
Top OF SCREEN ·-.-: :-:•k---- OTTAWA SAND FILTER PACK 

---~-.· ".·. MORIE COMPANY 

9.0 ft 102.40 

9.5 ft 101.90 

TIME DEVELOPED: 4 hours 

. GALLONS EXTRACTED : 52 gals 

:•;:: i_:: 

-11" 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

M£T C A.LF 8 £ODY 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW12 
DRILLING CONTRACTOR: Parran-Wolff COORDINATES: N 4910 E 9322 

BEGUN : 10-11-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED: 10-12-88 DRILLER: G. Lansing 

DEPTH IN. ELEV. IN . r 5' x 2" STEEL POST (3) 

107.74 

t 
2- 3 ft . 

0 ft 105 .57 J__ 

1.0 ft 104.57 

2.0 ft 103 .51 

3.0 ft 102. 57 
TOP OF SCREEN ------i~ 

7.0 ft 98 . 57 

7.5 ft 98.07 

NE of pad E 4.5 ft 

STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

VENTED PVC CAP 

103.24 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

.-.i,---- . 3' x 3 3' x 3' x 4" CONCRETE 
PAD 

HURON PORTLAND CEMENT 
____ . BENTONITE TYPE I 

SLU8R'(_ 
1 VORCLAY POWDERED BENTONITE 

rt..._---- BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

1..---- OTTAWA SAND FILTER PACK 
MORIE COMPANY 

2" 1.D., 0 .010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) -11 " 

TIME DEVELOPED: 4. 5 hrs 

GALLONS EXTRACTED: 18 gals 

METCALF" 8 EDDY 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 l WELL NO. 

Ml.T l< 

DRILLING CONTRACTOR: Parratt-Wolff COORDINATES: 

BEGUN: 10-7-88 

FINISHED: 10-7-88 

DEPTH IN. ELEV. IN. 

114. 0 

0 ft 111.83 

1 ft 110.83 

2 ft 109 ,8 3 

3 ft 108.83 

8.0 ft 103 .83 

8.5 f t 103.33 

N 5018 E 8913 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
E. of pad F 5, l I 108.9 

r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft . 

J_ 

VENTED PVC CAP 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

~--- 3' x 3 3' x 3' x 4• CONCRETE _______ ___. PAD 

HURON PORTLAND CEMENT 

BENTONITE TYPE I 
SLURR.Y 
VORCLA Y POWDERED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN---~ 
-i_ ____ OTTAWA SAND FILTER PACK 

MORIE COMPANY 

-11 " 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 4 hours 

GALLONS EXTRACTED: 20 gals 

M E"TCALF" S E DD Y 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW 14 
DRILLING CONTRACTOR: Parran-Wolff COORDINATES: 

N 5076 E 921 2 
BEGUN : 10-1 3-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED : 10-1 3-88 

DEPTH IN. ELEV. IN. 

107.43 

0 ft 105. 47 

I ~ '.J . L/ f-

, 0 ,1.l,n-
1 ft 104. 47 

I ') ·1... • 
Q·.; 

2 .5 ft 102. 97 

• "') I 0"'] 

3.5 ft 101. 97 

"':t j ,- I 

t"f J 

8 . 5 ft 96 . 97 

r, , ' 1 .• 

9.0 f t 96. 47 

NE of pad D 5 . 5 ft 101.93 
DRILLER: G. Lansing 

r S' x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft . 

J_ 

VENTED PVC CAP 

2" I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4" CONCRETE 
PAD 

HURON PORTLAND CEMENT 

---- BENTONITE TYPE I 
SLURRY_ 
VORCLAY POWDERED BENTONITE 

BENTONITE SEAL 

PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN---~ 
t...__--- OTTAWA SAND FILTER PACK 

MORIE COMPANY 

-11" 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 4 hrs 

, GALLONS EXTRACTED: 14 gals 

M ET C AL F 8 [ OD Y 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW15 
DRILLING CONTRACTOR: Parratt-Woltt COORDINATES: 

BEGUN: 10-14-88 

FINISHED: 10-14-8 8 

DEPTH IN. ELEV. IN . 

105.01 

0 ft 102~95 

1.0 ft 101. 95 

2.0 ft 100.95 

3.0 ft 99.95 

6.5 ft 96: 45 

7.0 ft 95 : 95 

N 5073 E 9548 
SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

DRILLER: G. Lansing 
NE of pad B 4 ft 101.01 

r 5' x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft. 

J_ 

·:·. 

VENTED PVC CAP 

2" 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4" CONCRETE _______ __, PAD 

HURON PORTLAND CEMENT 

BENTONITE TYPE I 
SLURRY 
VORCLAY POWDERED BENTONITE 

i:1.....---- BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN ·-_-: 1----- OTTAWA SAND FILTER PACK 
-----t~;":·: - ~: MORIE COMPANY 

.... - :.-: .. - .. , 
:-· - ·: ··. -

·: . - :\• 
.. - · ... · 

:,_. - :· 

-11 " 

2" 1.D., 0 .010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

TIME DEVELOPED: 6. 5 hrs 

; GALLONS EXTRACTED: 9. 6 gals 

MET C ALF 6- EDDY 



[ 

l 

GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 I WELL NO. 

MW16 
I DRILLING CONTRACTOR: Parran-Wolff COORDINATES: N 5036 E QP4 7 
I 

I BEGUN: 10-15-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

10-15-8E NE. of pad A 6.4 ft 99.33 
FINISHED: DRILLER: G. Lansing 

DEPTH IN. ELEV. IN . r 5' x 2" STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

105. 73 

i 
2 - 3 ft . 

0 ft 103 . .7 l_ 

1.0 ft 102.7 

2.0 ft 101 .7 

3.0 ft 100.7 

I 

I 

6.5 ft 97.3 

7.0 ft 96. 8 

TIME DEVELOPED: 4. 5 hrs 

I GALLONS EXTRACTED: 0. 1 gal 

VENTED PVC CAP 

2· 1.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

---- 3' x 3 3' x 3' x 4· CONCRETE 
~-------~ PAD 

HURON PORTLAND CEMENT 

----- BENTONITE TYPE I 
SLURRY 

· VORCLAY POWDERED BENTONITE 

BENTONITE SEAL 

PEL TONITE 3/8" DIAMETER 

1-..---- OTTAWA SAND FILTER PACK 

-11 . 

MORIE COMPANY 

2· 1.D., 0 .010" SLOT 
PVC WELL SCREEN 

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

TILL 

SAND SUMP (OPTIONAL) 

M [" T C ALF 8 EDDY 
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GROUNDWATER INSTALLATION 
PROJECT: Seneca Army Depot JOB NO. 0032883161 l WELL NO. 

MW17 
DRILLING CONTRACTOR: Parratt-Woltt COOR DI NAT ES: 

N 4707 E 9472 
BEGUN : 10-12-88 SUPERVISOR: S. Giesler WELL SITE: WATER LEVEL DEPTH ELEV. 

FINISHED: 10-1 2-88 

DEPTH IN. ELEV. IN. 

107.89 

0 ft 105.81 

1.5 ft 104. 31 

3.0 ft 102 . 81 

4.5 ft 101. 31 

9.5 ft 96. 31 

10.0 ft 95. 81 

TIME DEVELOPED: 2 hrs 

DRILLER: G. Lansing SE of pad C 4.55 ft 103.34 

r 5' x 2· STEEL POST (3) 
STEEL PROTECTIVE CASING 
W/HINGED CAP AND LOCK 

t 
2 - 3 ft . 

J_ 

VENTED PVC CAP 

2· I.D. PVC RISER PIPE, ASTM-D 1785 SCHEDULE 40 
W/FLUSH THREADED JOINTS 

GROUND SURFACE 

~~-- ' 3' x 3 3' x 3' x 4· CONCRETE 
1-------------' PAD 

HURON PORTLAND CEMENT 
___ . BENTONITE TYPE I 

S!-URR.Y_ 
, VORCLA Y POWDER_ED BENTONITE 

BENTONITE SEAL 
PEL TONITE 3/8" DIAMETER 

TOP OF SCREEN -------1~ 
:1------ OTTAWA SAND FILTER PACK 

MORIE COMPANY 

-11. 

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

SCHEDULE 40 PVC 
DIEDRICH DRILLING 

SAND SUMP (OPTIONAL) 

I GALLONS EXTRACTED : 35 ga ls 

MET CALF 8 E DDY 
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APPENDIX E 

ANALYTICAL DATA 
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SENECA ARMY DEPOT 

LOCATION SAMPLE NO. 

MW-1 3161-101 

MW-2 3161-102 
MW-3 3161-103 

MW-4 3161-104 
MW-5 3161-105 

MW-6 3161-106 
MW-7 3161-107 

MW-8 3161-108 
MW-9 3161-109 

MW-10 3161-110 
MW-10 3161-118 
(duplicate) 
MW-10 3161-119* 
(triplicate) 

MW-11 3161-111 
MW-11 3161-120 
(duplicate) 
MW-11 3161-121* 
(triplicate) 

MW-12 3161-112 

MW-13 3161-113 

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* 
(tri plicate ) 

EQUIPMENT BLANKS 

EB-1 
EB-2 (EB-1 duplicate) 

EB-3 
EB-4 (EB-3 duplicate) 

EB-5 
EB-6 (EB-5 duplicate) 

EB-7 
EB-8 (EB-7 duplicate) 

TRAVEL BLANKS 

TB-1 
TB-2 (TB-1 duplicate) 

TB-3 
TB-4 (TB-3 duplicate) 

TB-5 
TB-6 (TB-5 (duplicate) 

SAMPLE NO . 

3161-126 
3161-127* 

3161-128 
3161-129* 

3161-130 
3161-131* 

3161-132 
3161-133* 

SAMPLE NO. 

316 1-1 34 
3161-135* 

3161-136 
3161-1 3 7* 

3161-138 
3161-139* 

*Sample anal yzed by MRD ED-L. Data is p r esented 1n this appendix following 
analytical data from Weston. 
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208 WELSH POOL ROAD METCALF & EDDY 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE, PA 19353 
PHONE: (215) 524-7360 
TELEX: 83-5348 

JAN 13 1989 

RECEIVED 
... 
i 

12 January "1.989 

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 
hydrocarbon, PETN, and Explosives analyses performed 
water samples received November 18, 19, 21, 1988. 

petroleum 
on Seneca 

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. 

SAN/gjk 

Enclosure: 

Very truly yours, 

ROY F. WESTON, IN~ . . . 

Sharon A. Nordstrom 
Project Manager 
Analytics Division 
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CLIENT: 
RFW #: 
W.O.#: 

ROY F. WESTON, INC. 
Lionville Laboratory 

METCALF & EDDY 
8811L522 
0010-10-11-0000 

SAMPLES RECEIVED: 11-18-88 

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 limit) is reported with the U (e.g., 
lOu). 

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 

I I 

/, -z~~ h~ ~ --- o-~--fr-7 
0°1 J. Michael Taylor DATE 

Project Director 
Lionville Analytical Laboratory 



WESTON ANALYTICS 

ORGANICS DATA SUMMARY REPORT 12/19/88 

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

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
======= -------------------- ----------------------- ======== ====== ----------
-001 WE 3161 109 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

f 
-002 WE 3161 110 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-003 WE 3161 113 PETROLEUM HYDROCARBONS 1.0 MG/L 1.0 u 

-004 WE 3161 115 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-005 WE 3161 116 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

( -006 WE 3161 118 PETROLEUM HYDROCARBONS 1. 2 MG/L 1.0 

. [ -007 WE 3161 134 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-008 WE 3161 111 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-009 WE 3161 117 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-010 WE 3161 120 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

1 [ -011 WE 1316 122 PETROLEUM HYDROCARBONS 6.8 MG/L 1.0 

-012 WE 3161 126 PETROLEUM HYDROCARBONS 1. 7 MG/L 1.0 

-013 WE 3161 136 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

I 1 , 
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WESTON ANALYTICS 

ORGANICS METHOD BLANK DATA SUMMARY PAGE 12/19/88 

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

SAMPLE 

BLANKlO 

SITE ID ANALYTE 

88DH1551-MB1 PETROLEUM HYDROCARBONS 

RESULT UNITS 

1.0 u MG/L 

REPORTING 
LIMIT 

1.0 
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WESTON ANALYTICS 

ORGANICS ACCURACY REPORT 12/19/88 

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

SAMPLE SITE ID ANALYTE 

BLANKlO 88DH1551-MB1 PETROLEUM HYDROCARBONS 
PETROLEUM HYDROCARBONS 

SPIKED 
SAMPLE 
======= 

37 
36 

WESTON BATCH #: 8811 L522 

INITIAL SPIKED 
RESULT AMOUNT %RECOV 
======= ====== ======= 

1.0 u 40 92.1 
1.0 u 40 90.1 
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WESTON ANALYTICS 

ORGANICS DUPLICATE SPIKE REPORT 12/19/88 

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

SPIKE#! SPIKE#2 
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF 
======= -------------------- ---------------------- ====== ====== ====== 
BLANKlO 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 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 -

MSD -

NS -

D -

DL -

NOTE: 

designates sample spiked with target compound. 

desi9nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample. 

Diluted below calibration range. 

Spikes have been reported as result (%recovery). 

Data Qualifiers: 

<...; Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Samples Analyzed: 

> - Greater than 

8811L522 
11-16-88 - 11-17-88 
11-22-88 
12-21-88 

APPROVED BY ~ p~ 
GeorgePerr 
HPLC Unit Leader 
Lionville Analytical Laboratories 



RFW Batch Number: 8811L522 

Client 
Sample ID : 
Information RFW#: 

D. F. : 
Units: 

WESTON ANALYTICS 
WATER EXPLOSIVES DATA 

CLIENT: METCALF & EDDY 

3161 3161 3161 
109 110 113 
001 002 003 

1 1 1 
ug/L ug/L ug/L 

Page: 1 

3161 3161 3161 
115 116 118 
004 005 006 

1 1 1 
ug/L ug/L ug/L 

----------·--------------------------· ----------------------------------------------------------------

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 4.5 < 4.5 < 4.5 < 4.5 < 4.5 < 4.5 

Client 3161 3161 3161 3161 3161 
Sample ID : 111 117 120 122 126 
Information RFW#: 008 009 010 011 012 BLANK 

D. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 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 

D. F.: 1 1 
Units: ug/L ug/L 

-------=================------------------------------------------------------------------------------

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4 . 7 ( 71 . 0 % ) 109(81.5%) 
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CASE NARRATIVE 

Samples have ·been prepared and analyzed according to USATHAMA 
Method UWOl. 

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 -

MSD -

NS -

D -

DL -

G -

NOTE: 

designates sample spiked with target compound. 

desi9nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample. 

Diluted below calibration range. 

Indicates elevated detection limit due to interference. 

Spikes have been reported as result (%recovery). 

Data Qualifiers: 

< - Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Samples Analyzed: 

> - Greater than 

8811L522 
11-16-88 - 11-17-88 
11-22-88 
11-22-88 

APPROVED BY ~ p~ 
GeorgePerr 
HPLC Unit Leader 
Lionville Analytical Laboratories 
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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 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

---------------------------------------------------------------=-==-========~=====~~================= 

HMX • •••••••••••..•••••••• • ••••• •• •• < 1.30 < 1.30 < 1.30 < 1.30 < 1.30 < 1.30 
RDX ........... •.. ......• •. ....••..• < 0.63 < 0.63 0.71 < 0.63 < 0.63 < 0.63 
Tetryl . ............................ < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 
2 , 4 , 6-TNT • .•....•......•.•..•..•... 5.61 1.80 < 0.78 < 0.78 < 0.78 < 0.78 
2,6-DNT ...••.....•..........••..... < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 
2 , 4 - ONT • ..•.•...........•....•.•.•• < 0.60 < 0.60 < 0.60 < 0.60 < 0.60 < 0.60 

Client 3161 3161 3161 3161 3161 
Sample ID : 111 117 120 122 126 
Information RFW#: 008 009 010 011 012 BLANK 

D. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

-------------------------------------------------------- ---------------------------------------------

HMX •••. • •••••••• • ••.•.•••• • ••••••• • < 1.30 < 1. 30 < 1.30 < 1. 30 < 1.30 < 1.30 
RDX ............. • .................. < 0.63 < 0.63 < 0. 6 :.; < 0.63 < 0.63 < 0.63 
Tetryl . ... . ............. ... ........ < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 
2 , 4 , 6-TNT .................. .. .....• < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 
2,6-DNT ............................ < 0.55 < 0.55 < 0 . 55 < 0.55 < 0.55 < 0.55 
2,4-DNT ......... .. ..... . .... . ...... < 0.60 < 0.60 < 0 .60 < 0.60 < 0.60 < 0.60 
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WESTON ANALYTICS 
WATER EXPLOSIVES DATA 

RFW Batch Number: 8811L522 

Sample 
Information 

Client 
ID 
RFW#: 
D. F. : 

Units: 

CLIENT: 
-----

3161 
122 

011 MS 
1 

ug/L 

HMX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 . 0 ( 8 4 . 9 % } 
RDX. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • 5 . 7 9 { 91 . 9 % ) 
Te try 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 . 4 O ( 81 . 8 % ) 
2 , 4 , 6-TNT. . . . . . . . . . . . . . . . . . . . . . . . . . 6 . 5 2 ( 8 3 . 7 % ) 
2,6-DNT .................. . ......... 4.70(85.4%) 
2 , 4 - ONT. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 • 0 5 ( 8 4 • 1 % ) 

METCALF & EDDY -
3161 

122 
011 MSD 

1 
ug/L 

11. 9 (91. 5% ) 
5.89(93.5%) 
6.20(93.9%) 
6.65(85 . 3%) 
4.77(86.8%) 
5.20(86.7%) 

-----

Page: 2 
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~ ROY F. WESTON, INC. 
Lionville Laboratory 

CLIENT: 
RFW #: 
W.0.#: 

METCALF & EDDY 
8811L547 
0010-10-11-0000 

SAMPLES RECEIVED: 11-19-88 

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 limit) is reported with the U (e.g., 
lOu) • 

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: 
Date of Analysis: 

J. Michael Taylor 
Project Director 

12-13-88 
12-14-88 

Lionville Analytical Laboratory 

I 2- J--l'f' 
DATE 



WESTON ANALYTICS 

ORGANICS DATA SUMMARY REPORT 12/19/88 

r CLIENT: METCALF & EDDY WESTON BATCH#: 8811L547 
WORK ORDER: 0010 -1 0-11-0000 

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
======= -------------------- ======================= ======== ====== ----------
-001 3161-101 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-002 3161-102 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-003 3161-103 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

: I -004 3161-105 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-005 3161-106 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

f -006 3161-108. PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

r 
-007 3161-112 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-008 3161-114 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-009 3161-124 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-010 3161-125 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-011 3161-128 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-012 3161-130 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

-013 3161-132 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

1 
-014 3161-138 PETROLEUM HYDROCARBONS 1.0 u MG/L 1.0 

I I 
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WESTON ANALYTI CS 

ORGANICS METHOD BLANK DATA SUMMARY PAGE 12/19/88 

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

SAMPLE SITE ID ANALYTE 
======= 
BLANKlO 88DH1552-MB1 PETROLEUM HYDROCARBONS 

RESULT UNITS 
======== 

1.0 u MG/L 

REPORTING 
LIMIT 

1.0 
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WESTON ANALYT ICS 

ORGANICS ACCURACY REPORT 12/19/88 

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

SAMPLE 
======= 
BLANKlO 

SI_TE ID ANALYTE 

88DH1552 -MB1 PETROLEUM HYDROCARBONS 
PETROLEUM HYDROCARBONS 

SPIKED 
SAMPLE 
======= 

36 
36 

WESTON BATCH #: 8811 L547 

INITIAL SPIKED 
RESULT AMOUNT %RECOV 
======= ====== ======= 

1.0 u 40 90 .7 
1.0 u 40 90 .4 
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WESTON ANALYTICS 

ORGANICS DUPLICATE SPIKE REPORT 12/19/88 

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

SAMPLE 

BLANKlO 

SITE ID 

88DH1552 -MB1 

ANALYTE 

PETROLEUM HYDROCARBONS 

SPIKE#l SPIKE#2 
%RECOV %RECOV %DIFF 

====== 
90.7 90.4 0.30 
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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 -

MSD -

NS -

D -

DL -

NOTE: 

designates sample spiked with target compound. 

desi9nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample. 

Diluted below calibration range. 

Spikes have been reported as result (%recovery). 

Data Qualifiers: 

< - Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Samples Analyzed: 

> - Greater than 

8811L547 
11-18-88 
11-23-88 
12-21-88 

APPROVED BY -><!J~ p¥ 
George Perry 
HPLC Unit Leader 
Lionville Analytical Laboratories 
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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. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 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#: 007 008 009 010 011 012 

D. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

=====================================================================================~=============== 

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 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 

======-------==--=------------------------------------------------------------------------------------
PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 4.5 < 4.5 116(87.1%) 93.7(70.3%) 
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CASE NARRATIVE 

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

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 -

MSD -

NS -

D -

DL -

G -

NOTE : 

designates sample spiked with target compound. 

desi9nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample . 

Diluted below calibration range . 

Indicates elevated detection limit due to interference. 

Spikes have been r eported as r esult (%recovery) . 

Data Qualifiers: 

< - Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Sampl es Analyzed: 

> - Greater than 

8811L547 
11- 18-88 
11-22-88 
11-22-88 

APPROVED BY _.>/)~ ~ 
George Perry 
HPLC Unit Leader 
Lionville Analytical Laboratories 
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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. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

HMX • ••••••••••..••...•••••.••.•.... < 1.30 < 1. 30 < 1.30 < 1. 30 < 1.30 < 1. 30 
RDX . •••..•.••.•..................•. 0.86 < 0.63 < 0.63 < 0.63 < 0.63 < 0.63 
Tetryl . ............................ < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 
2 , 4 , 6-TNT ....•......•............•. < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 
2,6-DNT ..•......................... < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 
2 , 4-DNT • .••.•••........•.•......... < 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 

D. F. : 1 1 1 1 1 1 
Units: ug/L ug/L ug/L ug/L ug/L ug/L 

====-------------------------------------------------------------------------------------------------

HMX ................................. < 1. 30 < 1. 30 < 1. 30 < 1. 30 < 1. 30 < 1. 30 
RDX .... . ........................... < 0.63 < 0.63 < 0.63 < 0.63 < 0.63 < 0.63 
Tetryl ......•...................... < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66 
2 , 4 , 6-TNT .......................... < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 < 0.78 
2 , 6- ONT ............................ < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 < 0.55 
2,4-DNT ....................... . -:- . .. < 0.60 < 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 ---- 3161 3161 
Sample ID : 132 114 114 
Information RFW#: 013 BLANK 008 MS 008 MSD 

D. F. : 1 1 1 1 
Units: ug/L ug/L ug/L ug/L 

-----------===========================================================-============================== 

IIMX. • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • < 1. 30 < 1.30 11. 3 (87. 2%) 12.1(93.4%) 
RDX • .•••.•. o • • • • • • • • • • • • • • • • • • • • • • • < 0.63 < 0 . 63 5.69(90.4%) 6.02(95.5%) 
Tetryl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 0.66 < 0.66 5.51(83.5%) 5.56(84.2%) 
2 , 4 , 6-TNT • .....•.....•..•..•....... < 0.78 < 0 . 78 6.39(81.9%) 6.43(82.4%) 
2 , 6-DNT. . . . . . . . . . . . . . . . . . . . . . . . . . . . < 0.55 < 0.55 4.50(81.8%) 4.54(82.6%) 
2 , 4-DNT. . . . . . . . . . . . . . . . . • . . . . . . . . . . < 0.60 < 0.60 5.04(83.9%) 5.04(83.9%) 

-
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ROY F. WESTON INC. 
LIONVILLE LABORATORY 

CLIENT: METCALF & EDDY 
RFW #: 8811L522 

SAMPLES RECEIVED: 11-18-88 

w.o. #: 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. 

2. 

3. 

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. 

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

5. 

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

si lver 
in 
h as 

Matrix spike recoveries for selenium were outside of the 
75-125% ~uidance limits. This may be due to an interfere nce 
present in the sample matrix 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 
Se 
Pb 
Tl 

EPA 206.2 
EPA 270.2 
EPA 239.2 
EPA 279.2 

Hg 
ICP Scan 
All others 
EP Leachates 

EPA 245.1 
EPA 200.7 
EPA 200.7 
( except Hg) : 2 00.7 



l 

f 

l 
( 

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. 

dJLJLJU-
Debra K. White 

JI,~ 
rra(i-1-

Inorganic Section Manager 
Lionville Analytical Laboratory 

, 
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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 limit. 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 CITTONOLOGY AND HOLDTIME REPORT 

The test code listed indicates the specific analysis or 
preparation procedure employed. The codes may be interpreted as 
follows: 

MAAW 
MAAS 
MICW 
MICS 

M**TO 

M**SO 

M**EP 

I**TO 

- Metals prep test for AA digestion, water matrix. 
- Metals prep test for AA digestion, soil matrix. 
- Metals prep test for ICP digestion, water matrix. 
- Metals prep test for ICP digestion, soil matrix. 

, 
- This type of code indicates a total metal analysis (eg. 

MAGTO indicates an analysis for total silver). 

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

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

- 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. 



ROY F. WESTON INC. 

INORGANICS DATA SUMMARY REPORT 01/16/89 

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

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 

f 
======= ==================== ======================= ======== ====== ========== 
-001 WE 3161 109 SILVER, TOTAL 10 .0 u UG/L 10.0 

ARSENIC, TOTAL 10.0 u UG/L 10.0 

f 
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 

I f LEAD, TOTAL 5.0 u UG/L 5.0 
SELENIUM, TOTAL 5.6 UG/L 5.0 

f 
-002 WE 3161 110 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 

-003 WE 3161 113 SILVER, TOTAL 10.0 u UG/l 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10.0 : I 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 

I l 
I 



ROY F. WESTON INC . 

INORGANICS DATA SUMMARY REPORT 01/16/89 

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

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
======= ==================== ======================= ======== ====== ========== 
-004 WE 3161 115 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 

I 
LEAD, TOTAL 6.0 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-005 WE 3161 116 SILVER, TOTAL 10.0 u UG/L 10 .0 

f 
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 

l -006 WE 3161 118 SILVER, TOTAL 70.4 UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10 .0 

-I f 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 . 

r 
INORGANICS DATA SUMMARY REPORT 01/16/89 

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

REPORTING 
SAMPLE SITE ID ANAL YTE RESULT UNITS LIMIT 

r ======= ==================== ======================= ======== ====== ========== 
-008 WE 3161 111 SILVER, TOTAL 10.0 u UG/L 10.0 

ARSENIC, TOTAL 10.0 u UG/L 10.0 

I 
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 

' f LEAD, TOTAL 9.0 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

J ' 
-009 WE 3161 117 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 

l CHROMIUM, TOTAL 10.0 u UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0.20 
LEAD, TOTAL 9.9 UG/L 5.0 

[ 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-010 WE 3161 120 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10.0 

., f 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 

I 
MERCURY, TOTAL 0.20 u UG/L 0.20 
LEAD, TOTAL 10.6 UG/L 5.0 
SELENIUM, TOTAL 27.5 UG/L 5.0 

, [ ' 
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ROY F. WESTON INC . 

INORGANICS DATA SUMMARY REPORT 01/16/89 

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

SAMPLE SITE ID 
======= 
-011 WE 1316 122 

-012 WE 3161 126 

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 

WESTON BATCH#: 8811L522 

RESULT UNITS 

10.0 
10 .0 

200 

u UG/L 
u UG/L 
u UG/L 
u UG/L 5.0 

10.0 
0.20 u 

11.6 
5.0 

10 .0 
10.0 

200 
5.0 

10.0 

UG/L 
UG/L 
UG/L 

u UG/L 

u UG/L 
u UG/L 
u UG/L 
u UG/L 
u UG/L 

0.20 u UG/L 
5.0 u UG/L 
5.0 u UG/L 

REPORTING 
LIMIT 
========== 

10.0 
10 .0 

200 
5.0 

10.0 
0.20 
5.0 
5.0 

10.0 
10.0 

200 
5.0 

10.0 
0.20 
5.0 
5.0 
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ROY F. WESTON INC . 

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89 

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

SAMPLE SITE ID 
======= ==================== 
BLANK! 891975-MBl 

BLANK! 89A974-MB1 

BLANK! 88Cl 71A-MB1 

BLANK2 88Cl71A-MB2 

BLANK3 88Cl 71A-MB3 

BLANK4 88Cl 71A-MB4 

BLANKS 88Cl71A-MB5 

ANALYTE 

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

ARSENIC, TOTAL 
LEAD, TOTAL 
SELENIUM, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

WESTON BATCH#: 8811L522 

RESULT 
REPORTING 

UNITS LIMIT 
---------------- ====== 
10.0 u UG/L 

200 u UG/L 
5.0 u UG/L 

10.0 u UG/L 

10.0 u UG/L 
5.0 u UG/L 
5.0 u UG/L 

0.20 u UG/L 

0.20 u UG/L 

0. 20 u UG/L 

0.20 u UG/L 

0.20 u UG/L 

10.0 
200 

5.0 
10 .0 

10.0 
5.0 
5.0 

0.20 

0.20 

0.20 

0. 20 

0.20 
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ROY F. WESTON INC . 

INORGANICS ACCURACY REPORT 01/16/89 

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

SPIKED 
SAMPLE SITE ID ANALYTE SAMPLE 
======= ==================== ====================== ======= 
-001 WE 3161 109 SILVER, TOTAL 51. 2 

ARSENIC, TOTAL 30 .6 
BARIUM, TOTAL 2030 
CADMIUM, TOTAL 39.9 
CHROMIUM, TOTAL 186 
MERCURY, TOTAL 1.0 
LEAD, TOTAL 17.3 
SELENIUM, TOTAL 8.3 

WESTON BATCH#: 8811L522 

INITIAL SPIKED 
RESULT AMOUNT %RECOV 
======= ====== ======= 

10 .0 u 50.0 102 
10.0 u 40.0 76.5 

200 u 2000 101 
5.0 u 50.0 79.8 

10.0 u 200 92.8 
0.20u 1.0 102 
5.0 u 20.0 86.5 
5.6 10.0 27.0 



ROY F. WESTON INC . 

INORGANICS DUPLICATE SPIKE REPORT 01/16/89 

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

WESTON BATCH#: 8811L522 

SPIKE#l SPIKE#2 
SAMPLE SITE ID ANALYTE %RECOV %RECOV o/..[)I FF 
======= ==================== ====================== ====== ====== ====== 
LCS2 89I975-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 88Cl71A-LC2 MERCURY, LCS 89.8 86 .6 3.6 

I 

1 

• J 



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 ID ANALYTE RESULT REPLICATE% DIFF 
======= ==================== ======================= ======== ========= ======= 
-OOIREP WE 3161 109 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 
MERCURY, TOT 0.20u 0.20u NC 
LEAD, TOTAL 5.0 u 5.0 u NC 
SELENIUM, TOTAL 5.6 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 
======= ==================== ====================== ====== ====== ====== ====== 
LCSl 89I975-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 89I975-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 

LCSl 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 

LCSl 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 

i l • 
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ROY F. WESTON INC. 

LIONVILLE LABORATORY 

CLIENT: METCALF & EDDY 
RFW #: 8811L552 

SAMPLES RECEIVED: 11-21-88 

w.o. #: 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%. 

5. 

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

silver 
in 
has 

Matrix ~tk.e 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., 

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 
Se 
Pb 
Tl 

EPA 206.2 
EPA 270.2 
EPA 239.2 
EPA 279.2 

Hg 
ICP Scan 
All others 
EP Leachates 

EPA 245.1 
EPA 200.7 
EPA 200.7 
(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. 

c:~d 
Debra K. White 
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 limit. The associated numerical 
value is the sample detection limit. 

* Indicates that the original sample result is greater 
than 4x the spike amount added. The USE PA-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 listed indicates the specific analysis or 
preparation procedure employed. The codes may be interpreted as 
follows: 

MAAW 
MAAS 
MICW 
MICS 

M**TO 

M**SO 

M**EP 

I**TO 

- Metals prep test for AA digestion, water matrix. 
- Metals prep test for AA digestion, soil matrix. 
- Metals prep test for ICP digestion, water matrix. 
- Metals prep test for ICP digestion, soil matrix. 

J - This type of code indicates a total metal analysis (eg. 
MAGTO indicates an analysis for total silver). 

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

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

- 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. 



ROY F. WESTON INC. 

INORGANICS DATA SUMMARY REPORT 01/16/89 

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

SAMPLE 

-002 

SITE ID 
==================== 
3161-104 

ANALYTE 

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

WESTON BATCH# : 8811L552 

RESULT UNITS 
======== ====== 

10 .0 
10 .0 

835 
18.8 

152 

u UG/L 
u UG/L 

UG/L 
UG/L 
UG/L 

0. 20 u 
206 

UG/L 
UG/L 
UG/L 5.0 u 

REPORTING 
LIMIT 

10.0 
10 .0 

200 
5.0 

10 .0 
0.20 

25.0 
5.0 
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ROY F. WESTON INC. 

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89 

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

SAMPLE 

BLANK! 

BLANK! 

BLANK2 

BLANK3 

BLANK4 

SITE ID 

89I975-MB1 

89A974-MB1 

88C172A-MB2 

88C172A-MB3 

88C172A-MB4 

ANALYTE 
======================= 
SILVER, TOTAL 
BARIUM, TOTAL 
CADMIUM, TOTAL 
CHROMIUM, TOTAL 

ARSENIC, TOTAL 
LEAD, TOTAL 
SELENIUM, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

MERCURY, TOTAL 

WESTON BATCH#: 8811L552 

RESULT UNITS 
====== 

10 .0 u UG/L 
200 u UG/L 

5.0 u UG/L 
10.0 u UG/L 

10.0 u UG/L 
5.0 u UG/L 
5.0 u UG/L 

0. 20 u UG/L 

0.20 u UG/L 

0.20 u UG/L 

REPORTING 
LIMIT 

10.0 
200 

5.0 
10.0 

10.0 
5.0 
5.0 

0.20 

0.20 

0.20 
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ROY F. WESTON INC. 

INORGANICS ACCURACY REPORT 01/16/89 

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

SAMPLE 

-002 

SITE ID ANALYTE 

3161-104 MERCURY, TOTAL 

WESTON BATCH#: 8811L552 

SPIKED INITIAL SPIKED 
SAMPLE RESULT AMOUNT %RECOV 
======= ======= ====== ======= 

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

\ I 
======= ==================== ====================== ====== ====== ====== 
LCS2 89I975-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 88Cl72A-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 

l 



ROY F. WESTON INC. 

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/16/89 

SPIKED SPIKED 
SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS %RECOV 
======= -------------------- ---------------------- ====== ====== ====== ====== 
LCSl 89I975-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 89I975-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 

LCSl 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 

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 

t 

l 
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Ms. Deborah Simone 
Project Manager 

208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE, PA 19353 
PHONE: (215) 524-7360 
TELEX: 83-5348 

2 February 1989 

10 Harvard Mill Square 
Wakefield, Massachusetts 01880 

Dear Ms. Simone: 

Enclosed is the "hardcopy" metals report for batch 8811L547 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 abnorrnali ties or calculation 
errors made during the analysis an1 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 quJstions 
regarding the petroleum hydrocarbon analysis, or any of the other 
analyses for the Seneca program. 

SAN/gjk 

Enclosure: 

Very truly yours, 

ROY F. WESTON, INC. 

Sharon A. Nordstrom 
Project Manager 
Analytics Division 



I l 

ROY F. WESTON INC. 

~ 
LIONVILLE LABORATORY 

CLIENT: METCALF & EDDY 
RFW #: 8811L547 
w.o. #: 0010-10-11-0000 

SAMPLES RECEIVED: 11-19-88 

METAIS 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 reguired 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 80-12 0%. 

5 . 

6. 

7. 

8. 

NOTE: 

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 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% 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 27 0 .2 ICP Sc an EPA 200 .7 
Pb . EPA 239.2 All others . EPA 200.7 . . 
Tl EPA 279.2 EP Leacha tes ( except Hg ) : 200.7 

US EPA-CLP sow 787 was followed for the analysis of these 
samples. 

For solid samples, all 
weight basis. 

" - · 
ct...--

results are reported on a dry 

1~ 
Inorganic Section Manager 
Lionville Analytical Laboratory 
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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 limit. 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 listed indicates the specific analysis or 
preparation procedure employed . The codes may be interpreted as 
follows: 

MAAW 
MAAS 
MICW 
MICS 

M**TO 

M**SO 

M**EP 

I**TO 

- Metals prep test for AA digestion, water matrix. 
- Metals prep test for AA digestion, soil matrix. 
- Metals prep test for ICP digestion, water matrix. 
- Metals prep test for ICP digestion, soil matrix. 

' - This type of code indicates a total metal analysis (eg. 
MAGTO indicates an analysis for total silver). 

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

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

- 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. 



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 
======= ==================== ======================= ======== ====== ----------
-001 3161-101 SILVER, TOTAL 10.0 u UG/L 10.0 

ARSENIC, TOTAL 10.0 u UG/L 10.0 
BARIUM, TOTAL 511 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 52.3 UG/L 10.0 
MERCURY, TOTAL 0.58 UG/L 0.20 
LEAD, TOTAL 104 UG/L 50.0 
SELENIUM, TOTAL 7.5 UG/L 5.0 

-002 3161-102 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 21.5 UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0.20 
LEAD, TOTAL 38.9 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-003 3161-103 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10.0 
BARIUM, TOTAL 294 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 31.2 UG/L 10.0 

I 
MERCURY, TOTAL 0.47 UG/L 0.20 
LEAD, TOTAL 100 UG/L 10.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

I l -004 3161-105 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 19.3 UG/L , 10.0 
BARIUM, TOTAL 440 UG/L - -· 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 55.8 UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0.20 
LEAD, TOTAL 83.2 UG/L 20.0 
SELENIUM, TOTAL 14.3 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 
======= ==================== ======================= ======== ====== ----------
-005 3161 -106 SILVER, TOTAL 10 .0 u UG/L 10 .0 

ARSENIC, TOTAL 10.0 u UG/L 10.0 
BARIUM, TOTAL 859 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 143 UG/L 10.0 
MERCURY, TOTAL 0. 20 u UG/L 0.20 
LEAD, TOTAL 106 UG/L 25.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-006 3161 -108. 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 

-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 

I l 
-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 



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 
======= ==================== ======================= ======== ====== ----------
-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 

r -010 3161-125 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 5.9 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-011 3161-128 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 

-012 3161-130 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10 .0 u UG/L , 10.0 
BARIUM, TOTAL 200 u UG/[ 200 

l 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 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 WESTON BATCH#: 8811L547 
WORK ORDER: 3272-03 -01 -0000 

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
======= ==================== ======================= ======== ====== ========== 
BLANKl 89I975-MB1 SILVER, 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 

BLANKl 89A974-MB1 ARSENIC, TOTAL 10 .0 u UG/L 10 .0 

I LEAD , TOTAL 5.0 u UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

l 
BLANK! 88Cl 71A-MB1 MERCURY, TOTAL 0. 20 u UG/L 0.20 

BLANK2 88Cl 71A-MB2 MERCURY, TOTAL 0. 20 u UG/L 0.20 

l BLANK3 88Cl 71A-MB3 MERCURY, TOTAL 0.20 u UG/L 0.20 

BLANK4 88Cl71A-MB4 MERCURY, TOTAL 0.20 u UG/L 0.20 

r BLANKS 88Cl 71A-MB5 MERCURY, TOTAL 0.20 u UG/L 0.20 

BLANK! 89L0035-MB1 SILVER, TOTAL 10.0 u UG/L 10 .0 

I 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 

l BLANK! 89L0034-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 

l ' 



ROY F. WESTON INC . 

INORGANIC$ 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 32.2 5.0 u 50.0 64 .4 
CHROMIUM, TOTAL 237 52.3 200 92.4 

! I 
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. 

-009 3161-124 SILVER, TOTAL 36.8 10.0 u 50.0 73 .6 

f 
ARSENIC, TOTAL 31.4 10.0 u 40.0 78.5 
BARIUM, TOTAL 2030 200 u 2000 101 
CADMIUM, TOTAL 30.7 5.0 u 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 9.2 5.0 u 10.0 92.0 



ROY F. WESTON INC . 

INORGANICS DUPLICATE SPIKE REPORT 02/02/89 

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

SPIKE#l SPIKE#2 
SAMPLE SITE ID ANALYTE %RECOV %RECOV o/ol)I FF 
======= -------------------- ====================== ------ ====== ====== ------
LCS2 89l975-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 

I I 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 

I 
BARIUM, LCS 104 96.3 7.2 
CADMIUM, LCS 85 .8 80.4 6.5 
CHROMIUM, LCS 103 97.7 5.3 

1 · 
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 

I 



ROY F. WESTON INC. 

INORGANIC$ 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 
======= -------------------- ----------------------- -------- ========= ======= --------
-OOIREP 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 

I I ' 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 

( 
-OlOREP 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 5.9 5.1 14.5 
SELENIUM, TOTAL 5.0 u 5.0 u NC 



ROY F. WESTON INC. 

INORGANICS LABORATORY CONTROL STANDARDS REPORT 02/02/89 

SPIKED SPIKED 
SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS %RECOV 
======= ==================== ---------------------- ====== ------ ====== ====== ------
LCSl 89I975-LC1 SILVER, LCS 572 500 UG/L 114 

f 
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 89I975-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 

LCSl 89A974-LC1 ARSENIC, LCS 32.9 30.0 UG/L 110 
LEAD, LCS 27.3 30.0 UG/L 91.0 

I SELENIUM, LCS 30.1 30.0 UG/L 100 

LCS2 89A974-LC2 ARSENIC, LCS 33.1 30.0 UG/L 110 

I 
LEAD, LCS 26.1 30.0 UG/L 87.0 
SELENIUM, LCS 30.5 30.0 UG/L 102 

LCSl 88C171A-LC1 MERCURY, LCS 0.36 0.4 UG/L 89.8 

l 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 88Cl71A-LC5 MERCURY, LCS 2.0 2.0 UG/L 100 

LCSl 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- LC2 SILVER, LCS 392 500 UG/L 78.3 

BARIUM, LCS 4810 5000 UG/L 96.3 
CADMIUM, LCS 201 250 UG/L 80.4 
CHROMIUM, LCS 488 500 UG/L 97.7 

LCSl 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-LC2 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 



~ ROY F . WESTON, INC. 
Lionville Laboratory 

CLIENT: 
RFW #: 
W.O.#: 

METCALF & EDDY 
8811L552 
0010-10-11-0000 

SAMPLES RECEIVED: 11-21-88 

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 limit) is reported with the U (e.g., 
l0u). 

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 ana l ys is o f p e troleum hydroca rbons is EPA 
Method 418.1 (USEPA 600/4-79 - 020). Solid samples are e xtrac t ed 
using Method 9071 (USEPA SW846) then analyzed by EPA Method 
418. 1. 

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

J . Michael Taylor 
Project Director 
Lionville Analytical Laboratory 

/2-1d-Jy 
DATE 
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WESTON ANALYTICS 

ORGANICS DATA SUMMARY REPORT 12/19/88 

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

SAMPLE 

-001 

SITE ID ANALYTE 

-002 

3161-140 

3161-104 

PETROLEUM HYDROCARBONS 

PETROLEUM HYDROCARBONS 

RESULT UNITS 

1.0 u MG/L 

1.0 u MG/L 

REPORTING 
LIMIT 

1.0 

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 

SAMPLE SITE ID ANALYTE 

BLANKlO 88DH1552-MB1 PETROLEUM HYDROCARBONS 

RESULT UN ITS 

1.0 u MG/L 

REPORTING 
LIMIT 

1.0 



WESTON ANALYTICS 

ORGANICS ACCURACY REPORT 12/19/88 

f CLIENT: METCALF & EDDY 

'. l 
! 
1 

l 
1 f 

l 
( 

WORK ORDER: 0010-10-11-0000 

SAMPLE 
======= 
BLANKlO 

SITE ID ANALYTE 

88DH1552-MB1 PETROLEUM HYDROCARBONS 
PETROLEUM HYDROCARBONS 

SPIKED 
SAMPLE 
======= 

36 
36 

WESTON BATCH #: 8811L552 

INITIAL SPIKED 
RESULT AMOUNT %RECOV 
======= ====== ======= 

1.0 u 40 90 .7 
1.0 u 40 90 .4 



WESTON ANALYTICS 

ORGANICS DUPLICATE SPIKE REPORT 12/19/88 

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

SITE ID ANALYTE SAMPLE 

BLANKlO 88DH1552-MB1 PETROLEUM HYDROCARBONS 

SPIKE#l SPIKE#2 
%RECOV %RECOV %DIFF 

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 -

MSD -

NS -

D -

DL -

NOTE: 

designates sample spiked with target compound. 

desi9nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample. 

Diluted below calibration range. 

Spikes have been reported as result (%recovery). 

Data Qualifiers: 

< - Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Samples Analyzed: 

> - Greater than 

8811L552 
11-19 - 88 
11-22-88 
12-21-88 

APPROVED BY ~ p ~ 
GeorgePey ~ 
HPLC Unit Leader 
Lionville Analytical Laboratories 



WESTON ANALYTICS 
WATER EXPLOSIVES DATA 

===========~=============================================================================-=----------
RFW Batch Number: 8811L552 

Sample 
Information 

Client 
ID 
RFW# : 
D. F. : 

Units: 

CLIENT: 

3161 
104 
002 

10 
ug/L 

METCALF & EDDY Page: 1 

==------------------------------------------------------ --. --------------------------------------------

PETN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . < 4 5 . o· 
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l 
l 
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CASE NARRATIVE 

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

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 -

MSD -

NS -

D -

DL -

G -

NOTE: 

designates sample spiked with target compound. 

desi~nates sample spiked with target compound in 
duplicate. 

Not spiked. 

Indicates duplicate analysis of a sample. 

Diluted below ~alibration range. 

Indicates elevated detection limit due to interference. 

Spikes have been reported as result (%recovery). 

Data Qualifiers: 

< - Less than 

Analysis Summary: 

Weston Analytical Batch: 
Samples Collected: 

Samples Prepared: 
Samples Analyzed: 

> - Greater than 

8811L552 
11-19-88 
11-22-88 
11-22-88 

APPROVED BY Geot()~ /?7 
HPLC Unit Leader 
Lionville Analytical Laboratories 



,-- ...----. ---. 

WESTON ANALYTICS 
WATER EXPLOSIVES DATA 

- ' 

============================================================================================---------
RFW Batch Number: 8811L552 

Sample 
Information 

Client 
ID 
RFW#: 
D. F. : 

Units: 

CLIENT: 

3161 
104 
002 

1 
ug/L 

METCALF & EDDY Page: 1 

===========~=======================================================================-==========-=-----

I-IM"X ••• < 1.30 
RDX .. 1. 84 
Tetryl . ............ . < 0.96 G 
2,4,6-TNT .......... . ..... < 0.78 
2 , 6-DNT • .•.•••..•..•.••.•.•. < 0.55 
2,4-DNT. < 0.60 

.. 



• 

'-

·"' .._. ,.. - . ... ... --•.-···· - ···:·· ·- .'".--:";,,; . .."""' -.,.¥ ... ., .. -. - -~ . 

1) · I~" U. 1J, .! '-~ / 1., 'L . /.) '], ,, _1/'jJ . c J r, >J;l . Jl J p.__
1
9, !.).'-=-, lQ , . LL{, J\J- T), 1'.J~:'. ~~ .,. l,l. , l)(. > t Cf, ._Ju;;j)' , i J _{ a, ; /7 ) , F"-· 1--2.,J A .. , ·-:))< ~ ,-,'J 

Custody Transfer Record/Lab Work Request ~ 
<i; 8 J~;......;,;...,,,;;;~~-.-,-J,'i Refrl eratort WESTON Analytics 

....- I/Type Container t-U=s=e~"------1 
Client ---f-l--'-""'--"U...A---!~~~4----1 Volume re: 
Work Order Ofl,1£), -If) · II , Shi Hand-

Date Rec'd. nji '/9i£ Dat, pu, , JaJA/5 f PreeervaUve NOTE~: 

RFW Contact ·. ' · ANALYSES ~ 
Client Contact/Phone REQUESTED 2 Ambient orellled 

NOTES: 
AU..Only 

uiblD 
fY) I 

M!l.. ,,......_, 

Client IDJDe,criptlon 

all ... l-l4n 
~lln I - /IHI 

I 

n'\i+ilAs -l.-H£.-t71if t1UYflW 
Pih Ht! Si:~ • r · 1 - - 1, 

ExoV11.5i ~sl~ihfnxl ZJ\)(. J?.Ll,JiWJ1r4111lAi tt 

Mlltrtx: W • Water 
I • Soll O • 011 
SE • s.dlrnent A • Air 
SO • Solid WI • Wipe 

DS • Drvm Solid■ 
DL • Drum Uqulda 
F-Fl■h 
X-Othw 

I 

Special ln1trucUona: 

Item/Reason I Rellnaulshed.bv I , fiecelved bv I Date I llmt 

~<Ji/~ift"" PEfJ. ~G&t1it.onJM1ks·) 

~-Jlu,;11r. 
hl--SI-t. . 

.---i-----. I I I 

-8m1Mulahed bv I Received bv Date I Tlme n fil< l I tl\J.1 r:.1.._~.... I ,,b1W~-, 
..-~c__ '\ I' r T 

---

RFW 21-21-001/A-7/88 

3 Received Broken/ 
Leaking (Improperly 
~ealed) ./:\ 

NOTES: (_.J 

~

arty Preserved 
N 

S: 

~

ec lveo Within 
ng Times 

y N 
S: 

COC Tape Was: 

1 Present on Outer ~ -: -·· 
Package Y N 

2 Unbroken on Outer 
Package Y N 

3 Present on Sampl~ 
y N 

-i Unbroken on Samp 
NOTES: Y N 

COC Record Was: 
1 Present ~ )elpt 

of Sampl~ Y N 

Discrepancies Between 
Sample Labels and C~, I ' 
Record? Y N 

1 

NOTES: 

7-1 15 



. f 
Ms. Deborah Simone 
Metcalf & Eddy 
P.O. Box 4043 
Woburn,MA 01888-4043 

208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE, PA 19353 
PHONE: (215) 524-7360 
TELEX: 83-5348 

17 January 1989 

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 petroleum 
hydrocarbons regarding the data reported for 8811L522, and he is 
now in the process of reviewing the raw data and calculations . 

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

SAN/gjk 

Enclosure: 

Very truly yours, 

ROY F. WESTON, INC. 

Sharon A. Nordstrom 
Project Manager 
Analytics Division 



ROY F. WESTON INC. 
LIONVILLE LABORATORY 

CLIENT: METCALF & EDDY 
RFW #: 8811L547 

SAMPLES RECEIVED: 11-19-88 

w.o. #: 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 control limits for 
and antimony due to documented difficulties 
obtaining reliable results. WESTON Analytics 
adopted the same policy. 

silver 
in 
has 

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 matrix 
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 
Se 
Pb 
Tl 

EPA 206.2 
EPA 270.2 
EPA 239.2 
EPA 279.2 

Hg 
ICP Scan 
All others 
EP Leachates 

EPA 245.1 
EPA 200.7 
EPA 200.7 
( except Hg) : 200.7 



[ 
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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 limit. 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 HOLDTI:1E REPORT 

The test code listed indicates the specific analysis or 
preparation procedure employed. The codes may be interpreted as 
follows: 

MAAW 
MAAS 
MICW 
MICS 

M**TO 

M**SO 

M**EP 

I**TO 

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

,_ ·Metals prep test for ICP digestion, water matrix. 
- Metals prep test for ICP digestion, soil matrix. 

., 
- This type of code indicates a total metal analysis (eg. 

MAGTO indicates an analysis for total silver). 

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

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

- 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. 



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 
======= -------------------- ----------------------- ======== ====== ========== 
-001 3161-101 SILVER, TOTAL 10.0 u UG/L 10.0 

ARSENIC, TOTAL 10.0 u UG/L 10.0 
BARIUM, TOTAL 511 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 52.3 UG/L 10.0 
MERCURY, TOTAL 0.58 UG/L 0.20 
LEAD, TOTAL 104 UG/L 50 .0 
SELENIUM, TOTAL 7.5 UG/L 5.0 

[ -002 3161-102 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 

l CHROMIUM, TOTAL 21. 5 UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0.20 
LEAD, TOTAL 38.9 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-003 3161-103 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10 .0 j I 

BARIUM, TOTAL 294 UG/L 200 t CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 31. 2 UG/L 10.0 
MERCURY, TOTAL 0.47 UG/L 0.20 
LEAD, TOTAL 100 UG/L 10.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 



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 
======= ===----------------- ======================= ======== ====== ========== 
-004 3161-105 SILVER, TOTAL 10.0 u UG/L 10.0 

ARSENIC, TOTAL 19.3 UG/L 10.0 
BARIUM, TOTAL 440 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 55 .8 UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0.20 

I LEAD, TOTAL 83.2 UG/L 20.0 
SELENIUM, TOTAL 14 .3 UG/L 5.0 

-005 3161-106 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10.0 
BARIUM, TOTAL 859 UG/L 200 
CADMIUM, TOTAL 5.0 u UG/L 5.0 
CHROMIUM, TOTAL 143 UG/L 10.0 
MERCURY, TOTAL 0.20 u UG/L 0. 20 
LEAD, TOTAL 106 UG/L 25.0 

[ 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-006 3161-108. SILVER, TOTAL 10.0 u UG/L 10 .0 
ARSENIC, TOTAL 10.0 u UG/L 10 .0 . I 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 

I l 



ROY F. WESTON INC. 

INORGANICS DATA SUMMARY REPORT 01/16/89 

CLIENT: METCALF & EDDY WESTON BATCH#: 8811 L547 
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 

I 
LEAD, TOTAL 5.0 u UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

r 
-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 . I 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 

I 
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 

I I 



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 
======= -------------------- ======================= ======== ====== ========== 
-010 3161-125 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 5.9 UG/L 5.0 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-011 3161-128 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 

l 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 

l 
SELENIUM, TOTAL 5.0 u UG/L 5.0 

-012 3161-130 SILVER, TOTAL 10.0 u UG/L 10.0 
ARSENIC, TOTAL 10.0 u UG/L 10.0 

I 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 

J 
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 

I ' ' L 



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 

I l 
' 



ROY F. WESTON INC. 

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/16/89 

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

REPORTING 
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT 
======= ==================== ======================= -------- ====== ========== --------
BLANK! 89I975-MB1 SILVER, 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 

BLANK! 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 

BLANK! 88C171A-MB1 MERCURY, TOTAL 0.20 u UG/L 0.20 

BLANK2 88C171A-MB2 MERCURY, TOTAL 0.20 u UG/L 0.20 

i BLANK3 88C171A-MB3 MERCURY, TOTAL 0.20 u UG/L 0.20 

BLANK4 88C171A-MB4 MERCURY, TOTAL 0.20 u UG/L 0.20 
I 

l BLANKS 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#l SPIKE#2 
SAMPLE SITE ID ANALYTE %RECOV %RECOV o/..OI FF 
======= -------------------- ---------------------- ====== ====== ====== 
LCS2 89I975-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 88Cl71A-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 
======= ==================== ----------------------- ======== --------- ======= 
-OOIREP 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 
======= ==================== ---------------------- ====== ====== ====== ====== 
LCSl 89I975-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 89I975-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 

LCSl 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 

LCSl 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 88Cl 71A-LC3 MERCURY, LCS 3.4 4.0 UG/L 84.5 

LCS4 88Cl71A-LC4 MERCURY, LCS 6.9 8.0 UG/L 86.2 

LCS5 88C171A-LC5 MERCURY, LCS 2.0 2.0 UG/L 100 

' 



MRD LAB NO. 89/431 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS 

DIVISION LABORATORY 
OMAHA, NEBRASKA 68102 

Subject: QA/QC Final Report 

Project: Seneca Army Depot. Romulus. New York 
Intended Use: Army IRP Site-Closure of 9 burning pads 
Source ot Material: -----------------------------
Submitted by: Pradip Dalal. CEMRK-ED-TD 
Date Sampled: __________ Date Received: 18 Nov thru 21 Nov 88 
Method of Test or Specification: 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 RPO of 150% for silver and a RFD 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 hydrc,carbons (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 
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Table 1 

Project: 

DEPARTMENT OF THE ARMY 
Missourf River Division, Corps of Engineers 

Division Laboratory 
a.ha, Nebraska 

CQ4PA~ISOII OF QA & CONTRACTOI! RESULTS 

Page 1 of 1 

QA S~le ID.: 
Seneca Ar,rry Depot, RORJ.Jlus, New York 
~ell #19; 3161·119 Contractor'• ~le ID.: M0,MO; 3161 • 110 

16 Nov 88 Material Description: 

Analysis 

MISCELLANEOJS 

TRPH 

~ater 

QA Lab 
Result 

<1 

Contractor
Result 

<1.0 

Date S~led: 

Units 

rmm•rmmasaa-•srm••--••-•••••--••rm••---------•••--••rmw-----••••-••-•m••----••--aa••••c•••• 
QA Lab Contractor- QA Lab Contractor 

Analysis Result Result Units Analysts Result Result Units 

METALS 

Arsenic <10 <10.0 ug/L Lead <5 <5.0 ug/L 
Bariun <200 <200 ug/L Mercury <0.2 <0.20 ug/L 
Cacbha <5 <5.0 ug/L Selenha <5 <5.0 ug/L 
Ch r-0111 i 1.n <10 <10.0 ug/L Silver- <10 <10.0 ug/L 
maaszaaz:::m::.=~==sza..Ezaz:aaaac._.•••••zaaasaa-aa~a•s2:mamaaa:s:szzsa::as~az::s::::z:=-z-_.zz:zc:c:::zs::::::::: 

QA Lab Contractor- QA Lab Contractor 
Analysis Result Result Units Analysis Result Result Units 

EXPLOSIVES 

HMX <15.3 <1.30 ug/L 2Alt-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 ■·NT <7.9 ug/L 
NB <6.4 ug/L p·NT <S.5 ug/L 
TNT <6.9 1.80 ug/L PETN <4.5 ug/L 
m:aa::a.aa--_z_mwwwz:.a::as.amaaaamrmmaca:rmasaamrm~arm:aam:aaaa ••~m~a.rmc-2:aa:zr 

C04HENTS: Data agreed. .. Not analyzed or not reported • 



Trble 2 

Project: 
QA S~le ID.: 

Material Description: 

Analy1ii1 

MISCELLANECXJS 

CtM4ENTS: 

DEPARTMENT Of THE ARMY 
Mi11ouri River Division, Corpe of Engineer, 

Division Laboratory 
Omaha, llebraaka 

QH>ARISON OF QA ' CONTRACTOR RESULTS 

Seneca Army Depot, ROl!Lllus, New York 
TB #2; 3161-135 Contractor'• Sarrple ID.: 
Water 

QA Lab 
Reaul t 

Contractor 
Result 

Date Sarrpled: 

Units 

-· Not analyzed or not reported. 

3161-134 
16 Nov 88 

Page 1 of 1 
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Table 3 Page 1 of 1 

Project: 

DEPARTHENT OF THE ARMY 
Mtasourl River Division, Corps of Engineers 

Division Laboratory 
Oaaha, Nebr11lca 

C04PARISON OF QA & CONTRACTOR RESULTS 

QA ~le ID.: 
Seneca AMlf( Depot, Roa.,lue, New York 
"1ell 123; 3161·123 Contractor'• SM"ple ID.: MIJ-17; 3161-117 

17 Nov 88 Material Description: Water Date Sllfll4)led: 
.. srrmmaasmkaaa•••••••rmaarmaa .. mamaa..amaaaaJrWsarma..-rmrm•rmrm_..,.......aamaa:caaaaarm .. ••••••••z•• 

Analysts 

MI SCELUJIECXJS 

TRPH 

QA Lab 
Reaul t 

4 

Contractor 
Result 

<1.0 

lklita 

ag/L 
aazm--•--•••masrmamaa:aasaaaaaaassaaaaaa.......-aaaaaaaa~a:srmssrm•••saaaaaaarmaaaaaz:aaaazaaasaaac:::..sa:azaaa:2::z:za:: 

QA Lab Contractor QA Lab Contractor 
Analysts Result Result lkll ti Anal ya la Result Result Units 

METALS 

Arsenic <10 <10.0 ug/L Lead 10 9.9 ug/L 
lariU11 <200 <200 ug/L Mercury <0.2 <0.20 ug/L 
Cacnh.11 <5 <5.0 ug/L Selenhn <5 <5.0 ug/L 
Chroni 1111 <10 <10.0 ug/L Silver <10 <10.0 ug/L 

QA Lab Contractor QA Lab Contractor 
Analysis Result Result lkll ti Analysts Result Result Units 

EXPLOSIVES 

HMX <15.3 <1.30 ug/L 2M-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 a-NT <7.9 ug/L 
NB <6.4 ug/L p-NT <8.5 ug/L 
TNT <6.9 <0.78 ug/L PETN <4.5 ug/L ~- • wee • ammaa: 

----....... ------■·-----···--·---CCM4ENTS: Data agreed. 
·: Not analyzed or not reported. 

-rmmam ..... srmaaa:msamaaaasma.-.aaamaaazmaaaa.a..i:aaa ........ ammrmrmaa.-.aaaazaaaaasaaaazaa:szazrm:::m2:r 
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Table 4 

Project: 

DEPARTMENT OF THE ARMY 
Mlaaourl River Division, Corps of Engineer-a 

Division Laboratory 
Ollaha, Nebr aka 

C04PAR I SON Of CIA & CONTRACTOR RE SUL TS 

Page 1 of 1 

QA S~le IO.: 
Seneca Ar-at Depot, R0&1lus, New Yorlc 
!Jell 121; 3161·121 Contractor's S~le 10.: MIJ-11; 3161·111 

17 Nov 88 Material Description: \later Date S~led: 
---••••m••--•••m••---••••aw•rm••m••••arma&Fmmae•rm-----a .... • .. ••••••• .. •••rm• .... ••rm•••••••zaa 

Analysis 

MISCELLANEOJS 

TRPH 

QA Lab 
Result 

Contractor 
Result 

<1.0 

Unlta 

mmammaaammrma•••a-a•••••aaaa■•-••••••••aarm■-armsacm ... •armaa•~=-a2••••••••••••czzz:zzaza:za:aas~•=x=•=== 
QA Lab Contractor QA Lab Contractor 

Analyaia Result Result Unit• Analysis Result Result Units 

METALS . 
Arsenic <10 <10.0 ug/L Leed 17 9.0 ug/L 
lariUIII <200 <200 ug/L Mercury <0.2 <0.20 ug/L 
taaai1.111 <5 <5.0 ug/L Seleniua <5 <5.0 ug/L 
ChroaiU111 <10 <10.0 ug/L Silver <10 <10.0 ug/L 
-••••••••---•••-••••••••••aa■■as.saaarm .. •••••msammrmm■~•z aaaaaaaa=am■aamaascz■aaaaaaa:sa:zaza:z 

QA Lab Contractor QA Lab Contractor 
Analysis Result Result Uni ta Analysis Result Result Units 

EXPLOSIVES 

HMX <15.3 <1.30 ug/L 2M·ONT <7 ug/L 
ROX <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 ua/L a-NT <7.9 ug/L 
NB <6.4 ug/L p-NT <8.5 ug/L 
TNT <6.9 <0.78 u;/L PfTN <4.5 ug/L ---- az.maaaP'Saswasws:rsaaa-aasmaza--rm.azaz 

CCMENTS: Data agreed. 
Not analyzed or not reported. 

•-aa.as,uss,assaamrma■sa--•.aa:aarmmazazzsamaamzaarmaaam.a.a:zaaaaawaasmzazm:aa:aaaammamaaa:z:a=zaz::=rm= 
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Table 5 Page 1 of 1 

Project: 
QA S~le ID.: 

Material Description: 

OEPAJITMENT OF THE ARMY 
Missouri River Division, Corpa of Engineers 

Division Laboratory 
Olllaha, Nebraska 

COMPARISON OF QA & CONTRACTOR RESULTS 

Seneca Arwry Depot, Rc-..ilus, New York 
EB #2; 3161-127 Contractor'• S~le ID.: 
Water Date S~led: 

3161-126 
17 Nov 88 

_________ __. ......................................... msam••------••••---•---•••••••••••••aamaa .. a ... aaa■■:sa2:::saaa2 

Analysis 

MISCELLANECXJS 

TRPH 

QA lab 
Result 

1 

Contractor 
Result 

1.7 

Units 

~/l 
SPPSTP ma~rmrm■aam .. aaaasaza■a■mzsa:~•masrmaaa■amaaaaamaaasa:m■a•••m•~•••aazasz::aaaz:aaz:.:::::z::: 

QA lab Contractor QA lab Contractor 
Analysis Result Reaul t Units Ana lysis Result Result Units 

METALS 

Arsenic <10 <10.0 ug/l lead <5 <5.0 ug /L 
lariuw <200 <200 ug/L Mercury <0.2 <0.20 ug/ L 
Cadlli1.a <5 <5.0 ug/l Seleni1.a <5 <S.O ug/L 
Chroai1.a <10 <10.0 ug/L Silver <10 <10.0 ug/L 
wa---am~•••......,.._.--•1:aaa■--■m--••--•az-■■asam■■rmmarmrma■■a.am..-.a■sas:aamaaa:a■as■sa~••===m•z 

QA lab Contractor QA Lab Contractor 
Analysis Result Result Units Analysis Reaul t Result Units 

~LOSIVES 

HMX <15.3 <1.30 ug/L 2Aa-ONT <7 ug/L 
ROX <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 a-NT <7.9 ug/L 
NB <6.4 ug/L p-NT <8.5 ug/L 
TNT <6.9 "<0.78 ug/L PETN <4.5 ug/L 

m aaaa~m--.-maaarzsam:aaa WWW ---asa:sss~aarmrmacaamaamz::sam: 

CCMCENTS: Data agreed. 
Not ena l yzed or not reported. 

mmaaa:a::asaamaamataa.aaSmazasaaaasasmsmaaasa:aaaassaas• .. • ....... amsmaaam.aamaaaammam.ma:ss.zssss::.zz::z: 



Toble 6 Page 1 of 1 

Project: 
QA S~le ID.: 

Material Description: 

DEPARTMENT OF THE ARMY 
Miasourf River Division, Corps of Enginee,.. 

Division Laboratory 
Olaaha, Nebraska 

CCJ4PARISON OF QA & CONTRACTOR RESULTS 

Seneca Arw,y Depot, R0111Jlus, New York 
TB #4; 3161-137 Contractor•• Sllll'ple ID.: 
Water Date S~led: 

3161-136 
17 Nov 88 

---------------•■maamm•-------:&>1•:&J1:sw,_.,....,•m■swmaamrmrmmrmaamawaaa-■w---rmaaaa• .. •• .. •••:a._.aaas 

Analysis 

MISCELLANEOJS 

TRPH 

QA Lab 
Reaul t 

Contractor 
Result 

<1.0 

Units 

....................................... aaaam.amama■aaa----■■--aa-maaaa:amaamaa••••---•za:asas:■--2a ... a:z:aaas:1 

CCMIENTS: 
•: Not analyzed or not reported. 

maa..-.m••••••• .... ••••••••---•••• .. •••••-----••••••••••••m••--•••••••••••aa:••••••••••••••■camz::aas:■■••••••=••■■aR 



Table 8 Page 1 of 1 

Project: 
QA S~le ID.: 

Material Description: 

Analysis 

MISCELLJJIEClJS 

TRPli 

DEPARTMENT Of THE ARMY 
Miuouri River Divhlon, Corps of Engineers 

Division Laboratory 
Olnaha, llebruka 

cc»4PARISON OF QA & CONTRACTOR RESULTS 

Seneca Anrry Depot, R0111Jlus, llew York 
EB #6; 3161-131 Contractor's S811l)le ID.: 
~ater 

QA Lab 
Result 

z 

Contractor 
Result 

<1.0 

Date S~led: 

Units 

3161-130 
18 Nov 88 

rm .. rmmr•rm--aaaamaasaaa•••••• .. as-••--•••••mrm•••••••••■-----mrmsaam .. aa .. aaaa••••••••azaszaaazzazza.as:a 
QA lab Contractor QA lab Contractor 

Analysis Result Result Unit• Analysis Result Result Units 

METALS . 
Ar■ef'll c <10 <10.0 ug/l Lead <5 <5.0 ug/l 
8ariU1 <200 <200 u;/l Mercury <O.Z <0.20 ug/L 
CadllliUI <5 <5.0 ug/l Selenha <5 <5.0 ug/L 
Chrcai1.a <10 <10.0 ug/L Silver <10 <10.0 ug/L 
-••asazsms-szaaasaazmaaaaaaa.aaas••••----•-••assssamasaaamaasmrrssssssszzasas.a:aaaa:&&Z&saass:zass~=z••===szzas:::~•==== 

Analysis 

EXPLOSIVES 

HMX 
RDX 
TNB 
DNB 
Tetryl 
NB 
TNT 

QA lab Contractor 
Result Result 

<15.3 <1.30 
<13.9 <0.63 
<7.3 
<4.0 

<43 .6 <0.66 
<6.4 
<6.9 <0.78 

QA Lab Contractor 
Units Analysis Result Result Units 

u;/L ZM-DNT <7 ug/L 
ug/L Z,6-DNT <9 .4 <0.55 ug/L 
ug/L Z,4-DNT <5.7 <0.60 ug/L 
ug/L o-NT <11.7 ug/L 
u;/L ■-NT <7.9 ug/L 
u;/L p-llT <8.5 ug/L 
ug/L PETII <4.5 ug/L 

I I ■■■SPB■ I p m----..-ssas,m .. aamaa1:.W"rms·asws:sam----z:--ss:sra:m:rw:smrmsarm&11:mmm:.za:.azs:z::mz:: 

CCN4ENTS: Data agreed. 
llot analyzed or not reported. 

rmarmaa:armaazrmszmma:am.zzrzmz-:as■czrmasassr:r:rara,-=sssmsmsa:rz-:rw:rr..-:.a=rmmmrma::z-ss.asz:s:s:::z:::.: 



Table 9 

Project: 

DEPARTMENT OF THE ARMY 
Miaaouri River Divll lon, Corps of Engineers 

Division Laboratory 
o-ha, Nebr HU 

C04PARISON OF QA & toelTRACTOR RESULTS 

Page 1 of 1 

QA Sa,rple ID.: 
Seneca Arwry Depot, RoaJlus, llew York 
EB #S; 3161-133 Contractor'• S~le ID.: 31 61 -132 

18 Nov 88 Material Description: lilater Date SaA'pled: 
rmaaaamrmaammassrmmmsrmasms:sarmmmaazmaasrmsarmrmsmaass1C1rmamaza:a:zaz.z:s:z:zz:::::z::::::::: 

Ana lysi s 

MISCELLANEClJS 

Analysis 

METALS 

Arsenic 
Barh.n 
CachiUII 
Chr0111hn 

QA Lab 
Reault 

QA Lab 
Result 

<10 
<200 

<5 
<10 

Contractor 
Result 

Contractor 
Result 

<10.0 
<200 

<5.0 
<10.0 

Units 

QA Lab Contractor 
Unit, Analysts Result Result Units 

ug/L Lead <5 <5.0 ug/ L 
ug/ L Mercury <0.2 <0.20 ug/L 
ug/L SeleniUII <5 <5.0 ug/L 
ug/L Silver <10 <10.0 ug/L 

m:at::ZZ::zJr:Z::::::~=s=z=:.aa:z::za:::::z::=za:az=azaazm::::am--::z-z:zzz::.:zz::zz:::zz::::::-::::::::::az:::::::::::::::::::::::::::::::z::::z:::::::::::::::::::::::::: 

QA Lab Contractor QA Lab Contractor 
Analysis Result Resu l t Units Analysis Result Result Units 

EXPLOSIVES 

NMX <15.3 <1.30 ug/L 2Aa-DNT <7 ug/L 
RDX <13.9 <0.63 ug/L 2,6-DNT <9.4 <0.55 ug/L 
TNS <7.3 ug/L 2,4-DIIT <5.7 <0.60 ug/L 
0118 <4.0 ug/L o-NT <11. 7 ug/L 
Tetryl <43.6 <0.66 ug/L ■-NT <7.9 ug/L 
NB <6.4 ug/L p·NT <8.5 ug/L 
TNT <6.9 <0.78 ug/L PETN <4.5 ug/L 

amawww --~---------------------- -.maaammaaa.-.mmaa~----==~zz:: 

COIENTS: Data agreed. 
-· Not analyzed or not reported. 
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Table 10 Page 1 of 1 

Project : 
QA S~le ID.: 

Material Description: 

Analysis 

MISCELLANECJJS 

DEPAaTMENT OF THE ARMY 
MlasOYrf Rfver Dfvf1fon, Corp& of Engineers 

Dfvf1fon Laboratory 
a.ha, llebraaka 

COIPARISON Of QA & COIITRACTOR RESULTS 

Seneca An,ry Depot, RaaJLus, ~ York 
TB #6; 3161-139 Contractor'• S~le ID.: 
Water 

QA Lab 
Result 

Contractor 
Result 

Date S~led: 

CQ4HENTS: - • Not analyzed or not reported. 

3161-138 
18 Nov 88 
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• 

y 1 

P~TU, ~. AND RDX IN WATER SAMPLES 

AMD. 2 /MERT2. l 
07/21/82 

1. APPLICATION 

This method is applicable to the quantitative analysis of environmental 

water samples for PETN 1 HHX 1 and RDX. 

A. TESTED CONCENTRATION RAllGE 

~. 

The teated concencration ranges in natural and standard water 

are listed below: 

Analyte 

PETN 
HMX 
RDX 

SENSITIVITY 

The normalized 

-water detection 

below: 

Analyte 

PETN 
HMX 
RDX 

responses (integrator 

limits designated in 

Inte~rator 

37700 
121000 
173000 

The normalized re9ponses (integrator 

water detection limi.ta designated in 

below: 

Analyte Intesracoi-

PETN 27179 
HMX 96096 
R.DX 68495 

Ran5e ( us /L) 

---Y l.58 to 31.6 
0.43 to 8.5 
1.26 to 25.2 

counts) at the natural 

Section l(C) are listed 

Counts Nanosrams 

281 . 1 
143.7 
256.2 

councs) at the standard 

Section l(C) are listed 

Counts Nano5rams 

213.l 
110.4 
91.1 

c. DETtCTION LIMIT 

The detection limits in natural water, calculated according to 

Hubaux and Vos (1970) 1 are listed below: 

Analvte 

PETN 
HMX 
RDX 

l 

Detection Limit (ug/L) 

4. 5 
2.3 
4 . 1 

.. 
,, , ~-----------·--------------
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The detection limits in standard water, calculated according to 

Hubaux and Vos (1970), are listed below: 

Analytc 

PETN 

HMX 

RDX 

Detection Limit (ug/L) 

rl - ,.L. 
~ -

1.8 

1.5 

D. INTERFERENCES 

This ~ethod may be subject to interferences from nonvolatile 

organic compounds which absorb light &t 215 nm and are extract

able from w4ter with methylene chloride, 

E. ANALYS!S RATE 

After instrument calibration, one analyst can analyze 

10 extracts in an 8•hour day. One analyst can perforc 

approximately eight extractions in an 8-hour day. 

2. CHEMISTRY 

A. ALTERNATE NOMENCIJ\TURE AND CHEMICAL ~STRACT SERVICE (CAS) 
REGISTRY ~ ER 

Analvee 

PETN 

HMX 

RDX: 

Alternat~ Nomenclature 

Pentaerythrite tetranitrate 

Pentaerythritol cetranitrate 

2, 2-B is [ (nitr-ooxy)-methyl]-

1, 3-Propanediol dinitrate (ester) 

Nitropencaerythritol 

Pentl'it 

Cyclotetramethylenetet~anitramine 

Octahydro-1,3,3 1 7-tetrazocine 

1,3,,, 7-Tetranitro-1 1 31 51 7-

tecrazacyclooctane 

Octogen 

Cyclot~imethylenetrinitramine 

Hexogen, T-4 1 Cyclonite, Hexahydro-

1,3,4-trinitro-s-triazine 

2 

CAS Reg is try 
Number 

78-11-5 

2691-41 aQ 

121-84-4 

- _ ... ..... -~ ·- _ .. --·-• ··-- .. -.·--~--·-- .. __ _..,. _____________ _ 
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!. l'HYSICAL AND CHEMICAL PR,PERTitS OF ANALYT! 

Analvte 

iDX 

Mel cing 
Point ("C) 

141 

276 

204, l 

Boiling 
Point 

180 at 
50 .torr 

Oenii.ty 
(g/ml) 

1.77 

1. 77-1.96• 

1.816 

• The~e .t.r• tour pol)'1110r~hic to~ of~ with thia range of 

d•nsi:iu. 

Che-mical Structures 

P!TN 

mot 

RDX 

3 

fi2 N03 

03NH2c-c -CH2 ~03 
I 

CR2 N03 

: . 

P.04 
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C. CHEMICAL REACTIONS 

All of these compound~ are highly explosive, and cautio~ should 

be used in handling. Each compound is subject to alkaline 

hydrolysis in aqueous solution. 

3. APPARATUS 

A. INSTRUMENTATION 

Altex Model 322 dual-pump liquid chromatograph equipped with a 

Perkin- Elmer LC-75 variable-wavelength detector interfaced to a 

Spectra Physics Model 4100 computing integrator. 

B. HPLC INSTRUMENTAL PARAMETERS 

c. 

1. ~etector: Perkin-Elmer LC~75 variable-wavelength detecto~ 

( h • 215 nm) 

2. Column: Zorba~-CN (4.6-mm ID x 25 cm) 

3. 

4. 
5. 

6. 

Particle size: 7•8 um 

Flow Rate/Mobile Phase: l ml/min/35% H20/65~ methanol 

Temperature: 22•c 

Injection Volume: 250 ul, fixed loop 

Retention Times: 

Analxte 

RDX 

HMX 

PETN 

Retention Time (Hinutes) 

7.8 

l l. 8 

13. 9 

HARDWARE/Gl.ASS~ARE 

l. 1-titer separ&tory funnel (Teflon~ or glan) (8). 

2. 500-ml K-D flask (8). 

3. lS-ml K-D recei...,er (8). 

4, 3-ball Snyuer coluain (8). 

5. 2-ball t1U.cro-Snyder column ( 8)' 

6. 10-ml &raduated centrifuge tubes (8). 

7. Disposable glase pipettes. 

4 

II 

----- ~-· -· · . -·••'·•------·-... · -------------



J 

• 

• 

1 
I 

NOV . 02 ' 88 14 : 21 USAED f<C 

D, CHEMICALS 

P .06 

AMD. 2/MERT2. ~ 
07/21/82 

1. Nanograde methylene chloride--J,T. Baker Company. 

2, HPLC-gr&de acetonitri1e--J.T. 3aker Company. 

3, HPLC-grade water--J.T. Baker Company. 

4, Anhydrous sodium sulfate--reagent grade, 

5, RPLC-grade methanol, 

4. STANDARDS 

A. CALIBRATION STANDARDS 

Separate calibration stock solutions are prepared for each 

analyce. A composite working calibration standard is prepared 

from these solutions. 

l. The RDX stock calioration standard (6,310 ug/ml) is prepared 

by weighing 63.l mg of RDX in a 10-ml volumetric flask, 

dissolving the RDX in a few ml of acetonitrile, and diluting 

to the mark with acetonitrile. An intermediate RDX stock 

calibration standard is prepared by pipetting l ml of the 

RDX stock calibration standard into a 100-ml volumetric 

fl&sk and diluting to the mark with methanol to give a 

.solution containing 63,1 ug/ml of RDX. 

2. The HMX stock calibration standard (5,320 ug/ml) is prepared 

by weighing 53.2 mg of HMX in a 10-ml volumetric flask, 

dissolving the HMX in a fe~ ml of acetonitrile (a drop of 

acetone ia added to aid in solubilization), and diluting co 

the mark with acetonitrile, An intennediate HMX stock 

calibration standard is prepared by pipetting l ml of the 

IDiX stock calibration standard into a 50""l!ll volumetric flask 

and diluting to the mark with methanol to give a solution 

containing 106.4 ug/ml of HMX • 

3, The PETN stock calibration standard (3,950 ug/~l) ia 

prepared by weighing 39,5 mg of PETN in a 10-ml volumetric 

flask, dissolving the PETN in a few ml of acetonitrile (a 

drop of acetone is added to aid in solubi.lization), and 

5 
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diluting to the mark with acetonitrile, An intermediate 

?ETN stock calibration standard i! prepared by pipetting 

1 ml of the PETN stock calibration standard into a 50-ml 

volumetric flask and diluting to the mark with methanol to 

give a solution containing ?9.0 ug/ml of PETN. 

4, Prepare a series of composite working calibration standards 

by making dilutions of the intennediate calibration 

standards with 50% ~ethanol/SO~ water as follows: 

Working 
Calibration 

Standard 

B 

C 

D 

E 

F 

Working 
Calibration 

Standard 

B 

C 

D 

E 

F 

B. CONTROL SPIKES 

Intermediate 
Standard 
Diluted 

RDX 
HMX 
PETN 

RDX 
HMX 
PETN 

Standard B 

Standard B 

Standard B 

Volume 
of Standard 

Used (ml) 

s 
1 
s 
5 
1 
s 

5 

5 

5 

Final 
Volume (ml) 

50 

100 

25 

50 

100 

Concentration (u__!_lml) 

RDX fili..X PET~ - -
6.31 2.13 7.90 

3,15 1.06 .3.95 

1.26 0.426 1.58 

0.631 0,213 o. 790 

0.315 0.106 0.395 

l. The working control spike solutions are prepared in the same 

manner as the working calibration standards using the same 

letter desiinations for the diffe~enc solutions; therefore, 

6 
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the Working C~ntrol Spike Solution B has 'the same 

concentration es the Wor~ing Calibration S:aodard B. 

2. Pipett~ 2 ml of the eor~espondi~g 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, 

3. Detennine the precision, accuracy, and detection limits for 

each analyte. 

Working 
Control 

Spike Used 

B 

C 

D 

E 

F 

S. PROCEDURE 

A, EXTRACTION 

Analyte Concentrscion 
in the Working Control 
Spike Solution (u5/ml) 

RDX 6.31 
HMX 2, 13 
PETN 7,90 

RDX 3. 15 
HMX 1,06 
PETN 3.95 

RDX 1. 26 
HMX 0,426 
PETN 1.58 

RDX 0,631 
HMX 0.213 
PETN o. 790 

RDX 0.315 
HMX o. 106 
PETN 0,395 

Spiked Analyte 
Concentration 
1.n Water (ug/L) 

o.o 

25.2 
8.5 

31.6 

12,6 
4.26 

15,8 

5.04 
1. 70 
6.32 

2. 52 
0,851 
3, 16 

1. 26 
0,426 
1.58 

1, Measure 500 ml of the water sample into a l-L separatory 

funnel . 

2. Check the pH of the sa~pla with pH paper, and adjust the pH 

to neutral, if necessary. 

7 
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3, Extract the sample sequentially with three 100-ml portions 

of ~ethylene chl~ride, After each portion has been added. 

shake the funnel vigorously for at least 5 minutes. 

4, Let the layers separate for about 2 minutes after each 

extraction. 

S, Draw off the methylene chloride and pass through a glass 

funnel filled 1in.th a small plug of glass wool and about 

l inch of anhydrous sodium sulfate into a 500-cil K-D flask 

fitted with a 10-ml K-D rece~ver. 

6. After the third extract has been transferred to the K-D 

flask, rinae th~ sodium sulfate in the funnel with 

approxiMately 20 ml of methylene chloride. 

7. Add a boiling chip (Hengar) to the methylene chloride I extract in the fl ask and attach • 3-ball Snyder column to 

the apparatus, 

f 

l 

• 

8. Concentrate the methylene chloride extract by placing the 

K-D apparatus in an ao•c water bath. !m!llerse the receiver 

of the K-D nearly up to the joint. 

9, The balls of the Snyder column should actively chatter when 

the solvent is evaporating, 

10, When the apparent volume of the solution remaining in the 

receiver is about l ml, remove the apparatus from the water 

bath and allow to cool. After about l ml of mQchylene 

chloride has drained into the receiver, remOVQ the receiver 

fr01n the K-D flask. 

11, Add approxi~ately 2 ml of HPLC methanol to the receiver, 

Attach a 2-ball micro-Snyder column and reconcentrate. When 

the apparent volume in the receiver reaches 0.5 ml, remove 

the receiver from the water bath. 

12, Repeat Step 11 two times. 

13, Detach the micro-Snyd~r col\,lmn from the receiver, Transfer 

the e~tract into a 10-ml graduated centrifug~ tube rinsing 

qu&ntitatively with HPLC acetonitrile. Raise the extract 

8 

.. 
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volume to l,O ml in the centrifuge tube with HPLC methanol, 

Dilute to 2 ml with HPLC ~ater. 

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. 

'I Injact Working Calibration Standard D at the conclusion of 

tha analytical run to verify constant instrument response. 

.r 

2. Plot the nonnalized integrator areas versus nanograms/micro

liter of each standard to obtain a working curve. 

C. ANALYSIS 

1. Inject 250 ul of the extract onto the HPLC col\J!lln, 

2. Perfonn the analysis of the sample according to the 

conditions given in Section 3(B). 

3. Measure the response of the sample for the components of 

interes t, 

6. CALCULATIONS 

Decennine the concentration of RDX according to the following formula: 

. (A)(V ) 
Concentration (ug/L) • Vt 

s 

where: A ~ Concentration (ug/ml) of analyte found in the sample 

by comparison vi.th the appropriate standard curve 

(ug/ml) 1 

Vt• Volume of total extract (ml), and 

V9 • Volume of initial sample extracted (L). 

9 
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7. REFERENCES 

Noni! found. 

8. DATA 

See attached data ahaecs, 
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Standard Water Spiking Experiment 

Amount SEiked 
12.6 ug/L 
4.3 ug/.L 

1.5. 8 ug/L 

ll 

Retention Time 
7,87 min 

11. 78 min 
13.91 asin 

.. -·--------------------
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RUN DATE: 19 AUG 87 

INSTALL/IT ION: SENF.CA AD . NY S ITE : DEMOLITION GROUNDS 

SA MPLING S lrtS 
RE SUL.TS 

PARAMETE R SAM PLI NG DET EC TIO N 
DATE LIMIT UNI r s B 

111 5 1114 1116 1111 111 3 111 2 1~7 
AR SENI C 05 J AN 8?. .0 10 r1 r.L Nil NO NO I\Jn Nl) N[) t-JO 
ARSENIC 13 /I PR 82 . 0 10 MGI NO NO ND NO NO NO NO 
ARSENIC 29 JUN 8? . 0 10 Mr. I ~II) NO NO NO ~10 NO ND 
fli~S [NI r. 7H SIi' 87 . ll l(l M<II NII fJIJ NI J NO tJO 
ll /\l? IIJM 0 5 J/\N 8? 1 () M1;1. NIJ NO NO ND rm ND ND 
fl/\R I UM 1:1 Ar>R 8? 1 r, M<;f Nf) Nf) ND ND NO NO ND 
Ll l\ R lllM ?9 JUN 8 '.' 10 Mt; I. Nil NO NO NU NO NO ND 
[3/\R !UM 28 SEP 82 . 10 MGI. NO ND NO NO ND 
CAD MIUM 05 JAN 82 5.000 U<;L NO NO ND I-JO NO NO NO 
CADMIUM 13 llr>R 82 5.000 lJGl. ND· ND ND ND NO Nl) ND 
CADMIUM 29 JUN 82 5.000 IJ GL NO ND ND NO ND ND !'10 
CADMIUM 28 SEP 82 5.000 UGL I-JO NO r-JO NO NO 
CHROMIU M 05 JAN 82 .0 10 MGL NO NO NO NO ND ND I-JO 
CHRU MIUM 13 Ar>R 82 . 0 10 ~~GL tJO NO ND NO NO NO NO 
CHROMIUM ?.9 JUN 82 .010 MGL ND ND NO NO NO NO ND 
CHROM IUM 28 SE P 82 .010 MGL NO NO NO NO NO 
rL UO RI DE 05 J /\N 82 1 MGI. .3 ?. .3 . I . 2 . 1 .3 
FLUORIDE 13 Ar>R 82 . 1 MGL .3 .2 . 2 . ?. . 2 . 1 . 2 
FLUORIDE 29 JUN 82 . 1 MGL .4 .2 .2 .2 . 2 . 2 .3 
FL UORI DE 28 SEP 82 . 1 MGL .3 .2 .2 .2 . 2 .2 
LE/ID 0 5 JAN 8?. . 010 MG L NO ND ND NO NO NO NO 
LEAD 13 APR 82 .0 10 Mr.L NO NO NO NO NO NO NO 
LE/10 29 JUN 82 . () 1 () Mr.L NO NO NO NO NO NO NO 
LEAD 28 SEP 82 .0 10 MGL NO NO NO IJO NO 
MERCURY 05 J /\N 82 . ?. UGl. NO ND NO ND NO NO ~ro 
M[R CURY 13 APR R2 . 2 UGI. NO NO NO NO NO NO NO 
MERCURY 29 JUN 82 .2 ur.1_ NO NO NO NO ND NO ND 
MERCURY ?8 SEP 82 . 2 UGL NO NO NO NO ND NO 
N02•N03 AS N 05 J/\N 82 .05 MGL 6 . 70 .. , 1 1 . ?.O 1 .60 .08 NO .22 
NO?•N03 /I S N 13 APR 82 . 05 Mr.L 5.00 . ~9 1 . 00 1 . 00 . 13 NO . 38 
NO?•N03 /I S N 29 JUN 82 . 05 MGL 6.00 .52 2 .00 2.00 .06 ND . 30 
NO?. •N03 /IS N 28 SEP 8? .05 Mr.L 10.00 . 1?. 3.00 2.00 .08 NO 
SE LEN!U l-1 05 JAN fl7. . 005 w ;L NO NO NO NO ND NO NO 
S FLFN!UM 13 llr>R 82 . 005 MGI Nil NO NO ND NO NO NO 
SE LEN I UM 29 JUN 8 2 . 005 MGL NO ND NO NO NO NO NO 
SELENIUM 28 SEP 82 . 005 M(;L NO NO NO NO NO 
S I 1. VF R 05 JAN 82 . 0 10 Mr.L ND NO NO NO NO NO NO 
S ILVER 13 APR 8 2 . 0 11 ) Mr. L ~ID ND NO ND NO ND ND 
S ILVER ?9 JUN 82 . () 10 M<;L tJll Nl) NO ND NO NO NO 
:; I LVER 28 SEP 82 .0 10 M(;I NU NO NO NO NO 
lNOl~IN 0 5 JAN 8? _ ()~ u r;1 NIJ NO ND NIJ I ND ND NO 
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RUN DATE: 19 AUG 87 

INSTALLATION: SENECA AD , NY SI TE: DEMOLITION GROUNDS 

S/\MPL ING SJ TES 
RESULTS 

PARAMETER S/\MPLING DETECT I OM 
[)ATE LIMIT lJNJ TS 8 

\45 W4 WG W1 W3 W2 W7 
FNr, RIN 1:l /IPR 8:? '1 0.00 lJ(;I. ND ND ND ND ND ND ND rNllRIN 2'1 dU N 82 . 0 '1 ur.L Nil NI) NO ND ND ND NO 
tNORIN ?8 SFP 8 7. .0'1 l/Cl ND ND tm ND NlJ 
I I Nl)/\N[ OS dMJ R? . OH l/ 1~1 Nil Nil NO rm NO NO NO I INl l/\NI 1 ·1 /\I'll 11? 01\ 11,; I rJI l Nil ND rm Nil Nil NI ) 
L INOIINE ,><) JUN 8? . 011 uc;1 NI) NIJ ND !Jll NI) NlJ NO LINDANE 28 SEP 82 .Ofl UGL Nl) ND tJll ND ND 
TDXAPHENE 05 J/IN 82 1 . G UGL ND ND ND ND ND ND ND 
TOXAPHENE 13 APR 82 1 . 6 l/Gl N[) NO NO NI) ND ND ND 
TO X/IPHENE 29 JUN 82 1. 6 UC~L ND ND ND ND ND ND NO 
TOXAPHENI: 28 SEP 82 1 . 6 UGI_ NO ND NO ND ND 
METHOXYCHLOR 05 JAN 82 1 . 6 UGL ND ND ND ND ND NO ND 
ME THO :'. YCHLD R 13 APR 82 1. 6 lJGL NO ND ND ND ND ND ND 
METHOXYCH LOR 29 dUN 82 1. 6 UCL ND ND ND NU ND ND ND 
METHOXYCHLOR 28 SEP 82 1 . 6 UGL NO NO ND ND NO 
2,4-0 05 JAN 82 3. fl UGL ND ND ND r~o ND NO ND 
2,4-0 13 /IPR 82 3 .8 UGI. NO NO ND ND ND NO ND 
2,4-0 29 JUN 82 3. P. UCL ND ND ND ND ND NO ND 
2,4-D 28 SEP 82 3.8 UCL NO ND NO ND ND 
SILVEX 05 JIIN 82 .5 UGL ND ND ND ND ND ND ND 
SILVEX 13 Af'R 82 . 5 lJGL NO ND ND ND NO ND ND 
SILVEX 29 JUN 82 .5 UGI. ND ND ND ND ND ND ND 
SILVEX 28 SEP 87. .5 UGL ND ND ND ND ND 
GROSS ALPHA 05 JAN 82 4. 61 f'CL NO NO 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 ND 
GROSS ALPHA 29 JUN 82 6.4':J PCL 4. 8 1 4 . 26 5 . 99 ND 12 . 60 9 . 04 3 . 87 
GROSS ALPHA 28 SEP 82 5.?0 PCL ND NO ND ND 
RAO!UM - 226 28 JUN 82 . 2'1 PCL NO .27 NO NO 
RAOIUM -226 28 SF.P 82 . 18 PCL ND 
GROSS BF.TA 05 JAN 82 1. 52 PCL 2.02 3.01 2.06 2. 3 1 2.91 2. 12 ND 
GRO<;S BE TA 13 APR 8:? 1 . G'1 rct NO 1 . GO ND 2 . 05 2.08 NO ND 
GROSS BETA 29 JUN 82 1 . 86 f'CL 1. 59 3. 3'1 ND 1 . 62 1. 96 1 . 99 ND 
GROSS BETA 28 SEP 82 1. 76 PCL NO 1. 22 1. 85 3. 14 
CHL.OR IDE 05 J/IN 82 1.0 MGL 4.6 10 . 0 17 .6 7.9 28.5 5.8 3.5 
CHLO RIDE 13 APR 82 1.0 MGL ,, . 0 9.0 3.0 7.0 46.0 4.9 2.0 
CHLOR IDE 29 JUN 82 1 . 0 Mr.L 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 
CHLORID E 08 FEB 83 1 .0 MGL 2. 0 6.0 7.0 6 . 0 9.0 3.0 2.0 
C:Hl. ORIDE 09 AUG 83 1 . 0 Mr.I 1.0 5 .0 3.0 15 .0 4 . 0 
CII LUR I DF. ,,, ru1 811 2 . () MCL Nil 8.7 20.0 . :i ' 4. 0 NO ND 
CHLORI DE 20 MAR 85 1 .0 Mr.t 6 . 0 12.0 7.0 15 .0 4. 0 3.0 

~ •• 
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RUN DATE : 19 AUG 87 

INSTALLATION: SENECA AD . NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
Ohl F. LIM! T UNITS B 

W5 W4 W6 W1 W3 W2 W7 
CHLORIDE 18 MI\R 86 1 . 0 MGI. 3.0 S . O 4.0 5 . 0 6.0 :LO 2 0 
CHLOR ID~ 17 /.11\R 87 1 . 0 MGL 2 . 0 4.0 4 .0 6 . 0 5.0 3 .0 1 . 0 
!RON 05 J/\N 82 .02 MGL . 1:1 . 15 .27 . 15 . 1q . 10 . 14 
IRON 1:1 l\rR 82 .01 MCI. Nrl .OB . 09 . 10 . 10 .02 . 10 
IRON 29 JUN !12 . 03 Mr;l. NO .211 .26 .11'111 . 06 . 09 .?OH 
IR ON :rn SF.r> 82 .02 M•;t_ . 1 ;> .24 . 19 .23 . 09 
IRON 09 FEB 83 . 02 MGL . 13 . 10 . 15 .09 .07 .06 . 08 
IRON 09 /\UG 93 .02 Mc;t_ . 0'1 . 1G .25 .07 . 12 
IRON 111 FEB 84 . 10 MGL . 15 . 11 ND NO ND ND 1 .02H 
IRON 20 MAR 85 . 10 MGL NO ND ND ND NO ND 
IRON 18 MAR ·86 .03 MGI. ND NO .03 NO NO ND ND 
IRON 17 t,1,/\R 87 . 10 MGL ND ND ND ND ND ND ND 
MANGANESE 05 JAN 8?. .0 10 MGL . 27011 .040 .30011 ND NO . 01ou .O9QH 
MANGANESE 13 APR 82 .0 10 MGL . 10011 .06011 . 040 .020 f,JQ .050 .030 
MANGANESE 29 JUN 82 .001 MGL .21OH .050 .020 .020 .030 . 13011 .010 
MIINGANESE 20 SEP 02 . 010 MGL ND NO ND . 040 . 16OH 
MANGANESE 08 FEB 83 . 010 MGL .020 . 12011 .020 ND ND .010 .010 
MANGANESE 09 AUG 83 .00 1 MGL . 12011 . 3?.01/ . 010 . 020 . 21QH 
MANGANESE 11\ rEB 84 . 030 MGL ND ND . 035 IJO ND ND ND 
MANG/\NESE 20 M/\R 85 . 030 MGL . 08511 . 045 ND ND .038 ND 
MIINGANESE 18 MAR 86 .0 10 MGL ND . 12011 ND ND ND NO ND 
MflNG/\NESf 17 MAR 87 .030 Mr;t_ .07811 .2 7511 ND ND ND ND ND 
PHENOL 05 J/\N 82 . 01 MG I. ND ND NO ND ND ND ND 
PHENOi_ 13 APR 82 .0 1 MGI. ND ND ND ND NO ND ND 
PHENOL 29 JUN 82 . 01 MGL NO ND ND . 01& ND ND ND 
PHENOL 28 SEP 82 .01 MGL . 01& .01& ND . 02& ND . 01& 
PHENOi. OR FEB 83 .01 MGL NO ND ND ND ND ND ND 
r>HENOL 09 AUG 83 .01 M(;L NO ND NO ND ND 
PHENOL 14 FEB 811 .01 r~GL ND ND NO ND NO ND ND 
r>HFNOL 20 MAR 85 .01 MG L ND ND NO NO ND NO 
PHENOL 18 MAR 86 .01 MGL ND ND ND ND ND ND ND 
PHENOi_ 17 MAR 8'1 .0 1 MGL ND ND ND ND ND ND ND 
SODIUM 05 JAN 8 2 1 . MGL 15 . 28. 20. 15 . 14 . 22 . 12. 
SODIUM 13 APR 8?. 1 . MGL 10 . · 37. 8 . 11 . 15 . 21. 10. 
SOD IUM 29 JUN 82 1 . MGL 12. 11 . 9. 15 . 20. 24. 8 . 
SODllJM 28 SEP 82 1 . MGI. 12. 9. 8 . 10. 16. 
SODIUM 08 FEB 83 1 . MCI_ 2 1 . :17. 11. 12. 8. 15 . 7. 
SODIUM 09 AUG 83 1 . MGL 16 . 3G. 11 . 9. 15. 
SOD IUM 1'1 FEB 84 1 . MGL 7 . 7 . 16 . 5 . 4. 14 . 3 . 
SODIUM 20 MAR 85 1 . MGL ?.3. ?.4. 9 . 7. 9 . 2. 
SODIUM 1A M/\R 86 1 . MGI q _ ::>O . 30 . 7 . 5 . 6 . d . 
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RUN DATE: 19 AUG 87 

INSTALLATION : SENECA AD, NY SITE : DEMOLITION GROUNDS 

SAMPI. ING SITES 
RESULTS 

PARAMETER SAMPLING DETECT ION 
DATE LIMIT lJNllS B 

W!:i W4 W6 W1 W3 W2 ¼' 7 
SODIUM 17 MAR 07 1. MGL 8 . 30 . 1'1 . 11 . 6 . 9. 4 . 
SULFATE 0 5 JAN 62 2 . 0 MGL 57 . 5 327 . O& 38 . 8 233.O 147.0 225.O 77 .0 
SULFATE 13 APR 82 2 . () MGL 110.0 330.0& 100.0 220 . 0 210.0 263 . 0 & 84 .0 
SULFA Tl' 29 JUN 82 2.0 MGL 11O .O 150 . 0 100.0 260.0& no.o 293.0& 7O . O 
SULFAiE 28 SEP 82 2 . 0 MGL 130.0 81.O 88 . O 180 . 0 194 . 0 280 . 0 & 
SUL FATE 0 8 FER 83 ? . O MGI. 9J .O 600 . 0& 11O.O 210 .0 180.0 2OO . O 7'1.0 
SUL FATE 0'3 AUG 83 2 . 0 MGL 129.0 333.0& 1O6 . O 215.0 ?03 . 0 
SULFA Tl: 14 FF.B 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 '17 . O 
SULFATE 18 MAR 86 2 .0 MGL 77 . 0 - 283 . O& 63.0 248 . 0 148.0 117. 0 57 .0 
SU Ll'AlE 17 MAR 87 2 . 0 MGL 24 .0 255 . 0 & 67 . 0 160 . 0 56 . 0 6 . 0 27.O 
COND(FIELD) 20 MAR 85 1. UMC 680 . 440. 540 . 550 . 490. 270 . 
COND(l'IELD) 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 ( FIE LD) 18 MAR 86 1 . UMC 415 . 650. 315 . 460. 450 . 3 3 5. 240 . 
COND ( FIELD) 18 MAR 86 1. UMC 4 15. 6'15. 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. 4 9 5 . 440 . 445 . 315. 
COND(FIELD) 17 MAR 87 1. UMC 370 . 700. 405 . 500. 445 . 450. 315. 
COND(F!ELD) 17 MhR 87 1 . UMC 375 . 695. 405 . 501) . 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 . ,, 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) 13 APR 82 rH 7 .6 7 . 2 7 . 6 7.6 7 . 4 7.4 7 . 4 
PH(FIELD) 13 APR 82 PH 7 . 6 / . 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.,, 7 . 4 
PH(FIELD) 13 APR 82 PH 7 . 6 7 . 2 7 . 6 7.6 7 . 4 7 .4 7 . 4 
PH(FIELD) 29 JUN 82 PH 7.8 7 . 8 7 . 8 8 . 1 7.7 7.8 7 . 8 
PH(FIE LD) 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 rH 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(FJELD) 2 7 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 7.5 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( FIE LD ) 08 FEB 83 PII 7 . 8 7.3 7 . 8 7.5 

I 7.5 7 . 7 7 . 6 
PH( FI EL D) 08 FEB 83 PII 7 . 8 7 . 3 7.8 7.5 7.5 7 . 7 7.6 
PH(FIELD) 09 AUG 83 Pli 7 . 1 6.9 6 . 9 7 . 0 7 . 1 

~-------
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RUN DATI: : 19 hlJG 87 

!NSThLLATION: SENECA AO, NY SITE: D[MOLtTrON GAOUNOS 

SflMPLING SITES 
RESULTS 

PARAMETER SAMPLING DETECTION 
OAH LIMIT UNITS C 

ws W4 W6 ~, 1 W3 W2 ~-' Pll(FJ[L(l) 09 AUG 83 Pit 7 . 1 6 . 9 6 . 9 7 . 0 7. 1 
PH(FIF.LD) 09 AUG 83 PH 7. 1 6 . 9 6 . 9 7.0 7. 1 
f'H(FIELIJ) 09 AUG 83 PH 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. ,1 7 . 5 
PH(F!ELD) 1'1 FEB 84 PII 7 . '.l 6 . 9 7.2 7 . 3 7. 4 7.5 7.5 
PH(FIFLO) 14 FEB 8'1 r11 7 . ,1 G.R 7.3 7 . 3 7.4 7 . ,1 7 . 6 
PH(l'!El.fJ) 14 FEB 84 PH 7.3 6 . 9 7.3 7 . 3 7 . 5 7 . 4 7.G 
PH(f' I ELD) 27 JUN 84 f'H 7.0 G. 8 7. 1 7. 1 7.0 7. 1 7 . 1 
Pll(FIELD) 18 SEP 84 PH 13 . 4 ., . 5 7 . 6 7.6 7.5 7 , 1 7 . 6 
PH(F!ELD) 10 SEP 84 PH 8. 3. 7 . 6 7.5 7 . 7 7 . 4 7 . 1 7 . 5 
PH(FIELD) 18 SEP .84 PH 8 . <l 7.6 7.5 7 . 7 7.4 7 . 1 7 . 5 
PH(Fl[LD) 18 SEP 84 PH 8.3 7.5 7.6 7.6 7.4 7 .2 7 . 5 
PH(FIELD) 20 MAR 85 Pit 6.8 6 . 9 G. 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( FI ELD) 18 MhR 86 Pit 7. 1 6.8 7. ,1 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(FIELO) 17 MhR 87 PII fi. 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 MIIR 87 PH 6.8 7. 1 7.5 r, , 9 7 . 1 6 . 9 G.8 
PH(FIELD) 17 MAR 87 PH 6.9 7 . 2 7 . 4 G.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 7:JO. 1130. 720. 850. 860. 930 . 640. 
SPEC CDND 05 JAN 82 1. UMC 730. 1120. 722 . 850. 860. 930. 640. 
SPEC COND 05 JAN 82 1. UMC 730 . 1130. 720 . 850. 850. 930 . 640. 

· SPEC COND 05 JAN 82 1. UMC 730 . 1130. 720. 850. 850. 920 . 640 . 
SPEC COND 13 hPR 82 1. UMC 719 . 1300 . 699 . 810 . 1000. 975. 639. 
SPEC COND 13 APR 82 1. UMC 718 . 1302. 699 . 810. 1000. 972. 639. 
SPEC COND 13 APR 82 1. UMC 719 . 1301 . 699. 810 . 1000 . 974 . 640 . 
SPEC COND 13 APR 82 1. UMC 720 . 1300 . 699 . 810. 1000. 973. 638. 
'.,PEC COND 29 JUN 82 1. UMC 620 . 590 . 580 . 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 . u;,.,c 620 . 600 . 585. 760 . 1030 . 890. 490. 
SPEC COND 29 JUN 82 1. UMC 620 . 600. 580. 750. 1030. 890. 490. 
SPEC COND :18 SEP 82 1. UMC 795 . 665. 700 . 925. 980 . 
SPEC COND 28 SEP 82 1. UMC 790. 665 . 700. 920. 980. 
SP EC COND 28 SEP 82 1 . UMC 795. 665. 700 . 920. 980. 
SPEC COND 28 SEP 82 1. UMC 795. 665. 700 . 920. 980 . 
SPEC COND 08 FEB 83 1. UMC 580 . 1160. 685. 760. 680. 755. 605 . 

---- ~ - - ·------= ---·-··- - - -.- - :piiii :::cw: g --
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RUN DATE: 19 AUG 87 

IN STAL LATION : SENECA 110, NY SITE: DEMOLITION GROUNDS 

SAMPUNG SITES 
RESULTS 

PARAMETER SAMf'LlNG DETECTION 
DATE LIMIT UNI1S B 

W5 W4 Wn W1 W3 W2 W7 
SPEC COND 08 FEB 83 1 . UMC 580. 1160. 690. 755. 680. 755. 605. 
SPEC COND 08 FE13 83 1 . uw: 585. 1 16() . 680 . 755 . 680. 76'.). 600. 
SPEC CCNI) 00 FEB 83 1. UMC SflO. 1160. 685. 760 . 685. ·: GO . 600. 
SP(C COND 09 AUG 83 1. UMC 900. 1190 . 1020. 1050. 930. 
SPEC COND 09 AUG 83 1 . UMC 890 . 1200. 1020. 1050. 940. 
SPEC COND 09 IIUG 83 1 . UMC P.9O . 1190. 1020. 1040. 940. 
Sf'EC COND 09 AUG 83 1 . uw: 900. 1200 . 1020 . 1040. 940. 
SPEC COND 14 FEB 84 1 . UMC 360. -130. fi2O . 400 . 500. 570 . 88. 
SPEC COND 14 FEB 84 1 . UMC 360. 420. 620 . <l 10. 510 . 580 . 87. 
SPEC COND 14 FF.8 84 1. uw: 360. 430 . 620. 400. 510. 580. es. 
SPEC COND 14 FER 84 1 . UMC 360.· '130 . 630. 400. 510 . 570 . 88. 
SPEC COND 18 SEP 8-l 1. UMC 710 . 1000. 620. 670. 760 . 860 . 500 . 
SPEC CDNO 18 SF.P 811 1. UMC 720. 990 . '320. 680. 760. 860 . 500 . 
SPEC COND 18 SEP 8'1 1. UMC 720 . 1000. 620. 680. 760. 860. 490. 
SPEC COND 18 SEP 84 1. lJMC 7 ?.O. 1000. 6?.O . 680. 760 . 860. 510 . 
SPEC COND 20 MIi~ 85 1 . UMC 9 90. 700 . 750. 760 . 750. 390 . 
SPEC CDND 20 M/\R 85 1. UMC 1000. 700. 750. 760 . 740. 400. 
SPEC COND 20 MAR 85 1. u~;c 1000 . 700 . 750 . 760. 740. 390 . 
SPEC CQN(l 20 MAR 85 1. UMC 990 . 700 . "/GO. 760 . 740 . 390 . 
SPEC CONU 13 SCP es 1 . llMC 720 . 610 . 880. 830. 840 . 
SPEC COND 13 SEP 85 1. UMC 720 . 600. 880 . 840 . 840 . 
SPF.C <:ONO 13 SEP 85 1 . UMC 730. 600. P.7O. 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. 3GOO. 
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. 6:lO . 520. 3600 . 
SPEC COND 18 MIIR 86 1. UMC 590. 950. 490 . 660. 610. 520 . 3600 . 
SPEC COND 16 SEP 86 1 . l/MC 710. 1160. 690. 870 . 950. 820. 600 . 
SPEC COND 16 SEP 86 1. UMC 720. 1150 . 690. 880 . 950. 810. 600 . 
SPEC COND 16 SEP 86 1 . UMC 710 . 1150. 690. 880. 950 . 820 . 600. 
SPEC COND 16 SEP 86 1 . UMC 720 . 1160 . 690 . 880 . 960 . 820 . 610 . 
SPEC COND 17 MAR 87 1 . lJMC 640. 990. 670. fl2O . 710. 730 . 530 . 
SPEC COND 17 MAR 87 1. UMC 630. 1000 . 680 . 810 . 710 . 730 . 530 . 
Sf'EC COND 17 MIIR 87 1 . UM<: 630. 1000. 680. 820. 720. 730 . 530. 
SPEC COND 17 MAR 87 1 . UMC 640. 1000. 690. 820. 710 . 740 . 530 . 
TDC 05 ,JAN 82 . 1 MGl. 1.0 1 . 0 1.0 1 . 0 4 . 0 1 . 0 1 .0 
TOC 05 ,JAN 82 . 1 MGL 1 . 0 1.0 1.0 1 . 0 4 . 0 1.0 1 . 0 
TOC 05 ,J/\N 8?. . 1 MGL 1.0 1.0 1.0 1.0 4 . 0 1 . 0 1 .0 
TDC 05 ,JAN 82 . 1 MGL 1.0 1.0 1.0 1.0 4 . 0 1 . 0 1 . 0 • TDC 13 APR 82 . 1 MGL 39.0 54 . 0 40.0 37 . 0 '18.0 44.0 40 . 0 
TOC 13 IIPR 82 . 1 MGL 39 . 0 54.0 '10.0 17.O '17.O 4'1.0 40 . 0 
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RUN DATE : 19 AUG 87 

INSTA LLATION : SENECA AD . NY SITE : DEMOLITION GROUNDS 

SAMPLING SITES 
RF.~dLTS 

PARAMETER SAMPLING DETECT ION 
DATE LIMIT UNITS B 

W5 W4 W6 W1 W3 W2 W7 
TOC 13 APR 82 . 1 MGL 40.0 54.0 '12 .0 37 . 0 47 . 0 44.0 40.0 
TOC 13 APR 82 . 1 MGL '.39.() 55.0 '13 . 0 '.37 .0 48.0 44.Q '10 . 0 
TOC 2'l JUN 82 . 1 MGL 43 .0 30.0 43 . 0 42 . 0 53.0 42.0 38.0 
TOC 29 JUN 82 . 1 MGL 42 . 0 30.0 41 . 0 40 . 0 53.0 42.0 39 .0 
TOC 29 JUN 82 . 1 MGL 42 . 0 30.0 43 . 0 40 . 0 54 . 0 41.0 40.0 
TOC 29 JUN 82 . 1 MGL 42 . 0 30.0 43.0 42 .o 54 . 0 43.0 38.0 
TOC 28 SEP 82 . 1 MGL 37.0 28 . 0 39.0 :! 1.0 44.0 4.0 
TOC 28 SEP 82 . 1 MGL 38 . 0 29 . 0 39.0 23 . 0 43.0 4 . 0 
TOC 28 SEP 82 . 1 MGL 37.0 27.0 39.0 22.0 43.0 4.0 
TOC 28 SEP 82 . 1 MGL 38 .O· 28.0 39 . 0 22 .o 43.0 4.0 
TOC 08 f'EB 83 . 1 MGL 23 . 0 32.0 26.0 22.0 27.0 25.0 26.0 
TOC 08 FEB 83 . 1 MGL 23 .0 33 . 0 27.0 22 . 0 26.0 25 . 0 26.0 
TOC 08 FEB 83 . 1 MGL 24.0 32.0 27.0 22.0 27.0 25.0 26 .0 
TOC 08 FEB 83 . 1 MGL 23.0 33 .0 27.0 22 .0 27.0 25.0 26.0 
TOC 09 AUG 83 . 1 MGL 53.0 47.0 46.0 74.0 23.0 
TOC 09 AUG 83 . 1 MGL 53.0 47.0 47.0 74.0 22.0 
TOC 09 AUG 83 . 1 MGL 54.0 46 . 0 45.0 74.0 21 . 0 
TOC 09 AUG 83 . 1 MGL 53.0 46.0 46.0 74.0 22 . 0 
TOC 14 FEB 84 1 MGL 24 .0 35.0 32.0 24.0 29.0 29 . 0 12.0 
TOC 14 FEB 84 . 1 MGL 23.0 36.0 33.0 24.0 29.0 29 . 0 11.0 
TOC 14 FEB 84 . 1 W,L 23 . 0 36.0 33.0 24.0 29 . 0 30 . 0 11.0 
TOC 14 FEB 84 . 1 MGL 24.0 35.0 32.0 24.0 29 . 0 29.0 11.0 
TOC 18 SEP 84 . 1 MGL 3.0 3 . 0 3 . 0 3.0 4.0 3 . 0 3.0 
TOC 18 SEP 84 . 1 MGL 3.0 4.0 3.0 3 . 0 4.0 3.0 4 . 0 
TOC 18 SEP 84 . 1 MGL 3 . 0 4.0 3.0 3.0 4 . 0 3.0 2 . 0 
TOC 18 SEP 84 . 1 MGL 3.0 4.0 3.0 3 . 0 5.0 4.0 3 .0 
TOC 20 MAR 85 . 1 MGL 5.9 8.8 5 . 9 6.0 4. 1 9.5 
TOC 20 MAR 85 . 1 MGL 5.7 8 . 8 6 . 1 6.0 4.0 9 . 6 
TOC 20 MAR 85 . 1 MGL 5.8 8.7 5.8 6 . 0 4 . 1 9 .4 
TOC 20 MAR 85 . 1 MGL 5.7 8.8 5 . 9 6 . 0 4. 1 9 . 5 
TOC 13 SEP 85 . 1 MGL 3.4 3.0 2.7 3.3 3 . 1 
TOC 13 SEP 85 . 1 MGL 3.4 2.7 2.5 3 . 2 3.3 
TQC 13 SEP 85 . 1 MGL 3.4 2.8 2.6 3 . 3 3. 1 
TOC 13 SEP 85 . 1 MGL 3 .4 2.9 2 . 5 3.3 3.5 
TOC 18 MAR 86 . 1 MGL 3.4 3 . 6 6 . 3 5 . 0 5.4 3.5 4 . 2 
TOC 18 MAR 86 . 1 MGL 3.4 3 . 5 6.3 5.0 5 . 1 3 .5 4 . 2 
TOt:: 18 MAR 86 . 1 MGL 3.4 3 . 5 6.4 5 . 0 5. 1 3 . 4 4.2 
TOC 18 MAR 86 . 1 MGL 3.4 3.5 6.2 5 . 2 5.2 3.6 4.2 
TOC 16 SEP 86 . 1 MGL 5. 1 4.7 5.3 5 . 2 6.2 4.7 5.2 
TO C 16 SEP 86 . 1 MGL 5.0 4.7 5.4 5 . 4 6.2 ,, _ 9 5 . 1 
TOC 16 SEP 86 . 1 Mr.L 5.0 4.8 5.4 5.4 6.3 4.7 5. 1 
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RUN DATE: 19 f,UG 87 

INSTALLATION : SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAMPLING S I TES 
RESULTS 

PARAMETER SAMPLING DETECT ION 
DATE LIM! T UNITS B 

W5 \1/4 W6 W1 W3 W2 W7 
TOC 16 SEP 8G . 1 MGL 4 .9 4 . 8 5 . 5 5.4 6 . 2 4 . 8 5 . 2 TOC 17 MI\R 87 . 1 MGL 5 .0 3.8 3 . 7 2 . 3 5.6 4 . 0 3 . 6 TOC 17 Mt. R 87 . 1 MGL 5 . 0 3 . 7 3.8 2 . 2 5 . 5 4 . 0 3 . 6 
TOC 17 MAR 87 . 1 MGL 4 . 9 3.6 3 .. , 2 . 2 5 . 5 3 . 9 3 . 5 TO C 17 MAR 87 . 1 Mr.L 5 . 0 3 . 7 3 . ll 2 . 1 5.G 4 .0 3 . 5 TO X 05 JAN 82 .010 MGL NO .060 . 033 . 016 . 063 . 048 . 021 TO X 05 JAN 87. . 010 Mr.L ND .050 .025 ND . 038 . 059 .039 TO X 05 JI\N 87. . 010 MGL ND . 050 . 014 . 019 .048 .016 .034 
TO X 05 JAN 82 . 010 MGL . 016 . 052 . 013 . 016 . 046 .056 . 020 TO X 13 APR 82 .010 MGL ND · ND ND ND ND ND . 0 14 
TOX 13 APR 82 . 010 MGL ND ND ND ND ND ND ND 
TD X 13 APR 82 .010 MGL. ND ND ND NO ND ND ND 
TO X 13 APR 82 . 010 ·MGL ND ND .012 ND .011 ND .010 
TO X 29 JUN 82 .010 MGL ND ND ND . 017 .063 . 068 .026 
TD X 29 JUN 82 . 010 MGL . 0 6 4 ND ND . 076 ND . 039 . 0 28 
TO X 29 JUN 82 . 010 MGL . 098 r·o . 015 . 070 . 051 .026 . 031 
TO X 29 JU N 82 . 010 MGL . 045 ND ND . 066 ND . 082 . 020 
TO X 28 SE P 82 . 010 MGL . 041 . 130 . 067 .096 
TD X 28 SEP 82 . 010 MGL ND . 080 ND .069 
TO X 28 S EP 82 . 010 MGL. ND . 095 .077 ND 
TOX 28 SEP 82 . 010 MGL ND .095 . 040 . 062 
TO X 08 FEB 83 .010 MGL . 043 . 030 .040 .039 .046 . 017 .030 
TO X 08 FEB 83 . 010 MGL .04 2 . 047 .047 . 028 .046 .033 . 038 
TO X 08 FEB 83 . 010 MGL . 042 . 041 . 040 . 044 .031 .039 . 047 
TO X 08 FEB 83 . 010 MGL . 036 . 041 . 043 . 041 . 056 .038 . 036 
TO X 09 AUG 83 . 010 MGL . 041 .040 .041 ND ND 
TO X 09 AUG 83 .010 MGL . 036 . 041 .036 ND ND 
TO X 0'3 AUG 83 . 010 MG L . 0'12 . 038 . 039 ND ND 
TO X 09 AUG 83 . 010 MGL . 040 .040 . 036 ND ND 
TO X 14 FEB 84 .010 MGL . 070 .064 ND . 0'.17 . 055 . 064 ND 
TO X 14 FEB 84 . 010 MGL .060 . 074 ND . O:J5 .055 .030 . 014 
TO X 14 FEB 84 . 010 w-; L . 077 . 041 NO . 036 . 049 . 044 .01 4 
TOX 14 FEB 84 .010 MG L . 032 . 062 ND .039 .064 . 041 .0 12 
TO X 18 SEP 04 .010 MGL .022 .01G ND .015 . 013 ND . 0 27 
TO X 18 SEP 84 . 010 MSL .022 . 018 .011 . 075 .017. ND .034 
TO X 18 SEP 84 . 010 MG L .020 .016 ND . 013 ND ND . 045 
TOX 18 SEP 84 . 01() MGL . 021 . 026 . 012 .013 ND . 045 
TO X 20 MAR 85 . 010 MGL ND ND ND ND ND . 0 12 
TO X 20 MAR 85 . 010 MGL ND ND ND I ND ND . 013 
TO X 20 MAR 85 .010 MGL NO ND ND ND ND . 014 
TO X 20 MAR 85 . 010 Wi l_ ND ND ND ND ND . 014 

• 



RllN DATE: 19 AUG 87 

INSTIILI./ITION : SENECA AO, NY SITE: DEMOLITION GROUNDS 

SAMPLING SITES 
RESULTS 

PARAMETER SAMPLING OETECT ICN 
DATE l..lMI T UNITS Fl 

W5 W4 W6 W1 1<13 W2 W7 
TOX 13 SEP 85 .010 MGL NO ND ND ND NO 
TO X 13 SEP 85 .010 MG!_ ND ND ND NO ND 
TOX 13 S[P 85 .0 10 MGI . f~IJ ND NO NO NO 
TO X 13 SEr> 85 . 010 MGL NO ND ND NO NO 
10 X 18 MAR 86 .0 10 MGL NO NO . 01() NO NO ND NO 
TUX 18 MAR 86 .010 MGL ND NO ND NO NO NO ND 
rox 1!! MIIR 86 . 010 M(;I. ~JD tJ[J NO NO NO 110 NO 
TO X 18 MIIR AG . () H) M<;i Nil Nil NO NO ND ND NO 
10v 1G SEP Rn .010 MGL ~Jf) ND NO r~o NO NO NO 
TOX 16 SEP 86 . 010 MGL ND . ND ND NO ND ND ND 
TO X 16 SEP 86 .010 MG!. ND ND ND NO NO ND NO 
TO X 16 SEP 86 . 010 MGL ND NO ND ~JO NO NO NO 
10 X 17 MAR 87 .010 MGL ND ND ND ND ND ND ND 
TOX 17 MAR 67 . 010 MGL ND ND NO ND ND NO ND 
TO X 17 MAR 87 . 010 MGL ND ND ND ND NO ND ND 
TOX 17 MIIR 87 .0 10 MGI_ NO NO ND ND NO ND ND 
TDS 29 JUN 82 1. MGL 465. 431. 406 . 672 ./f 704 . 11 698.11 382 . 
2.4.6-TNT 27 JUN 84 .001 MGL ND ND ND ND NO ND NO 
2.4.6-TNT 18 SEP 84 .00 1 MGL NO ND ND ND ND ND ND 
2 .4 . 6 - TNT 20 MI\R 85 .001 MGL ND NO ND ND NO ND 
2,4,6-TNT 13 SEP 85 .001 MGL ND ND NO ND NO 
2 . 4,6-TNT 18 MAR 86 .001 MGL ND ND ND ND ND ND NO 
2.4,6-TNT 16 SfP 86 . 001 MGL NO ND ND ND ND NO ND 
2,4 , 6 - TNT 17 MI\R 87 . 001 MC.L ND ND ND ND NO ND ND 
2,4-0NT 27 JUN 84 .001 MGL ND ND ND ND ND ND ND 
2,4-DNT 18 SEP 84 . 001 MGL ND ND ND NO NO ND NO 
2,4-0NT 20 MAR 85 . 001 MGL ND ND ND ND ND ND 
2 , 4-0NT 13 SEP 85 . 001 MGL ND ND ND ND ND 
2,4-DNT 18 MI\R 86 . 001 MGL ND NO ND ND ND ND ND 
2.4-0NT 16 SEP BG . 001 MGL NIJ NO NO NO NO NO ND 
2,4 -DNT 17 MAR 87 . 001 MGL NO ND NO ND ND NO NO 
2,6-DNT 27 JUN 84 .00 1 MGL NO NO ND ND NO ND ND 
2 , 6-0NT 18 SEP 84 .001 MGL ND ND ND ND ND ND ND 
2 , 6-DNT 20 MAR 85 .001 MGL ND ND ND ND ND ND 
2,6-0NT 13 SEP 85 .00 1 MGI_ NO ND ND ND ND 
2.6-0NT 18 MAR 86 .00 1 MGL ND ND ND ND ND ND ND 
2.6-DNT 16 SEP 86 .001 MGL NO ND ~JO NO NO ND ND 
2,6 ··DNT 17 M/\R 87 .00 1 MGL NO NO ND ~JO ND ND ND 
RDX 27 JUN 84 .030 MGL NO ND ND ND ND ND ND 
ROX 18 SEP 84 .030 MGL ND ND ND ND ND ND ND 
ROX 20 MAR 85 .o::io MGL NO ND ND ND ND ND 
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RUN 01\TE : 19 AUG 87 

IN STALLATION: SENECA AD, NY SITE: DEMOLITION GROUNDS 

SAIY.Pl ING SITES 
RESULTS 

PARAMETER SAMPLING DETECT ION 
DATE LIM! T UNITS B 

\115 W4 W6 W1 W3 W2 W7 
RO X 13 SEP 85 . 030 MGL ND ND ND ND ND RO X 1R M/IR 86 .030 MGL ND NO ND ND NO NO NO ROX 16 SEP 86 .030 MSL ND ND ND ND ND NO ND RO X 17 MAR 87 .030 MGL ND ND ND ~J[l ~,o ND ND HMX 27 JUN 84 . 100 MGL ND NO ND N[) ND NO ND HMX 18 SEP 8'1 . 100 MGL ND ND ND r~o ND NO !,JD HM X 20 MAR 85 . 100 MGL NU ND ~!D ND ND ND HMX 13 SEI"' 85 . 10() MGL I\![) ND ND ND ND HMX 18 MAR 86 . 100 MGL NO t-10 ND ND ND ND ND HMX 16 SEP 8fi . 100 MC~l. ND . ND ND ND ND ND ND HMX 17 MhR 87 . 100 MGL ND ND ND ND ND ND ND TETR YL 27 JUN 84 .010 MGL ND ND ND ND ND ND ND TETRYL 18 SEP 84 . 010 MGL ND ND ND N[) ND NC ND TETRYL ::>OMAR 85 .010 MGL ND ND ND ND ND NO TETRYL 13 SF.P 85 .010 MGL NO ND ND ND NO TETRYL 18 MAR 06 .005 MGL ND ND ND ND ND ND NO TETRYL 16 SEP 86 . 010 MGL ND ND ND ND ND ND ND TETRYL 17 MAR 87 . 010 MGL ND ND ND ND ND NO ND 



RUN DATE : 19 AUG 87 

INSTALLATION: SENECA AO, NY 

tE6E~B 

SITE : DEMOLITION GROUNDS 

NOTES : ALL METALS ANO OTHER PARAMETERS WIIERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED . DETECTION LIMITS SHOWN ARE NORMAL LEVEL S; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT r!GURES. 
B UPGRAOIENT SITE 
H VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 
& VALUE EXCEEDS A SlATE WATER QUALITY SlANOARU OR CRITERIA 

MGL - MILLIGRAMS/LITER 
UGL - MICROGRAMS / LITER 
PCL - PICOCURIES / LITER 
UMC - MICROMHOS /CE NTIMETCR 
NTU - NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUM3ER 
CU - COLOR UNITS 
PHM - PER 100 MILLILITERS 



l : 

[ . 

Phase 2, l\uardous Waste ~t Sp Study No. 39-26-0147-83, SEAD, NY, 2-13 Hay 82 

TABLE E-1. OOOL!TlON AAEA 

S.ple No. and Description 

4727-001 Detiolltlon Cr1ter No. Z 
-002 Detiolltion Cr1ter No. 2 
-003 Oeaolition er,ter No. 4 
-004 Dello11 tion Crater No. 4 
-005 Oealolition Crlter No. 6 
-006 Detio11tlon Cr1ter No. 6 
-007 Oetloli tion Cr1ter No. 8 
-008 Delao 1 I t1 on Cr1ter No. 8 

TABLE E-Z. BURNING IJ\Ol/110 AAf.A 

As Ba 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 

N'PENOIX E 

J,HALYTlCAI.. R~l/LTS - SEAO 

EP Toxlcl(Y" 
Cd Cr Hg Pb Se lq 

0.19 NO NO ND NO NO 
o.zo ND NO NO NO NO 
0.16 NO ND NO NO ND 
0.16 NO NO NO NO NO 
0.17 NO NO NO NO NO 
0.18 NO NO NO ND NO 
0.17 ND ND ND NO ND 
0.45 NO ND NO NO ND 

£.ipl osfve~ff 
lt4X ROX Tetryl 21 416-TNT 216-0NT 

NO 1.4 NO NO NO 
NO NO NO NO NO 
NO 1.4 1.6 NO ND 
NO ND 32.0 NO NO 
ND 1.3 16.3 2.2 NO 
ND 1.2 ND ND ND 
ND 1.7 NO 1.4 ND 
NO ND NO 61 NO 

EP Toxlcl (Y" £.ipl osfvestf • 

21 4-0NT 

1.6 
1.9 
1.9 
11D 
NO 
1.7 
1.1 
11D 

S-ple Ne. and Description As 81 Cd Cr Hg Pb Se lq lt4X ROX Tetryl 21416-TNT Z,6-0NT 2,4--0NT 

) 

/ 
I 

\,.I 
Ii 

tt 
4727-009 Burn k-ea H,.0-6 inches NO NO NO NO NO (24.6) NO ND NO 1.1 ND ND 1.6 21.0 

-010 Burn k-ea H, 0-6 Inches NO NO NO NO NO \NO/ NO ND NO 1.9 NO NO 1.5 6.0 
-011 Burn ke& HL0-6 Inches ND NO NO NO ND · ·6;3 ·; NO NO NO 4.7 NO ND 1.6 6.6,__ __ _ 

F
-.~n2- eurn-k-e1-F. o--6 -foches----~-o-No--Wo--i.o-No~---ri.o--im~o-2~0 24.o Ni> ___ i:8 

-013 Burn kea F, 0-6 Inches ND ND 0.12 ND NO NO ND ND ND 2. 7 ND .----46.0 NO 110 
-014 Burn ke& ~0-6 Inches NO NO ND NO ND NO ND ND ND 7.0 110 / 9270 23.0 45.0 

,..., -015 Burn kH o, 0-6 Inches o--wo--iio-NO--w-l!l,71[1-ll~D-Z:r-llo '--==- 7.4 ND ___ NO--
v -016 Burn ke& D, 0-6 Inches ND ND NO NO NO ND NO NO NO 1.1 ND ND NO 110 

-017 Burn kH ~0-6 inches NO_NO NO ND_NO_ND NO ND ND N.,,!) _ __,2..,,ci.7 __ _,.N.._D __ __,N-D~-~N-D~---
---~ .... ureurn-Arell, 0-:oTncllis ND ND---0-:-lZND 110 NO NO NO NO ND ND NO ND 11D 
C -019 Burn kH E, 0-6 t nches NO NO ND 110 110 ND ND ND NO 1.6 ND ND ND 11D 
t.=- -ozo eurn N'H E, 0-6 t nches ND ND ND ND NO ND NO ND ND 1.5 NO ND __ __,NO 11D 
---~2i-eurnAre1-G~-o~-fnches ND-NO-ND-No-110--wo-110-NO--NO-l.O NO ND ND ___ ND _____ _ 

-022 Burn k-ea G, 0-6 1 nches NO NO 0.14 ND NO NO NO NO ND 1.2 ND ND ND ND 
r.... -023 Burn kea G, 0-6 1 nches ND ND NO ND ND NO ND ND NO 1, 4 ND ND ND ND 
1..7 -024 Burn kea G, 0-6 1 nches ND NO NO ND ND NO NO ND NO NO ND 1.1 NO NO 

-025 Burn k-e1 G, 0-6 1 nches ND NO ND NO NO NO NO NO NO 1. 4 NO NO NO ND 
-026_8urn N'H GL0-6 Inches ND N·o ND NO ND ND NO NO ND 1.7 NO 6.7 Np ___ lW 

14 
-027 Burn k-ea C, 0-6 inches IIO--WO-i!O--Wir710--ilD--il1171D-ilD---iiu-llO ND ND IID~---,.,--

L-- -028 Burn kea C, 0-6 inches ND NO NO ND NO ND NO NO NO 1.1 NO NO NO 11D 

..__j~-::~~-z:::-~~-t!-!~~=: :g '. :i :g :g :g- :g-:g :g-:g l~~ :g---~~---:g---11~0~---B -031 Burn kea B, 0-6 inches ND , ND - ND ND ND ND NO NO ND 2.6 ND ND ND 110 
-032 Burn 1.rea B, 0-6 1 nches ND ~46 ' NO ND NO ND ND NO ND NO NO NO ND NO 

TABLE E-3. /flALYTlCAI.. LIMITS* 

As 

Detection L1111 t 
RCRA Cr1 ter1 a L1111 t 

* All un1 ts 1 n 119/L 
t All units 1n ug/g 

0.5 
5.0 

Ba 

10 
100 

cd 

0.1 
1.0 

f Detection 11 ■ 1t for 111 explosives wu 1.0 ug/g. 
ND - not detected 

~~-~_:. 
~OOLFO BONGIOVANNI 
CPT, MSC 
011ef, Olro111to9raph1c Analysis Branch 
Organic Env1roruental 011111stry 01v1s1on 

tr 

0.5 
5.0 

Hg 

0.02 
0.02 

Pb 

0.5 
5.0 

~Zl~u. 
PCTER Fl.a.NU 

Se 

0.1 
1.0 

011 ef, Metals Analysis Branch 

0.5 
5.0 

Rad1olog1c1l and Inorganic 011111stry D1v1s1on 



TABLE C-1. PAD F SOIL SAMPLES 

EP Toxicity• Explosivest 
S~OD]e ND, aod Descc10t1DD As aa Cd Cc HII fb Se All HMX BDX Ietnl Z,1,fi-IIH Z,fi-DIH Z,1-DNI 
0479-001 Bore hole 1, 0-6 tnches ND NO ND ND ND ND ND ND ND 1.4 ND 1.3 ND ND 
0479-002 Bore hole 1, 6-12 tnches NO ~~ NO ND NO ND NO ND ND 1.3 ND ND ND ND 
0479-003 Bore hola 1, 4-5 feet ND NO ND ND ND ND ND ND NO NO ND ND ND 
0479-004 Bore hole 2, 0-6 tnches ND ND ND ND ND ND ND ND ND ND ND 3.3 ND ND ::c ... 
0479-005 Bore hole 2, 6-1~ inches ND ND ND ND ND ND ND ND ND ND ND 18.7 ND NO N 

"' 0479-006 Bore hole 2, 4-5 feet ND NO ND ND ND ND ND ND ND ND ND ND ND ND .., 
Q. 

0479-007 Bore hole 2, 5-6 feet ND ND ND ND ND 1.430 ND ND ND ND ND ND ND NO 0 
C 

0479-008 Bore hole 2, 7-8 feet NO ND ND ND ND 0.79 ND ND ND ND ND ND ND '!D "' 
0479-009 Bore hole 3, 0-12 inches ND ND ND ND ND ND ND ND ND ND ND 3.7 ND ND :c 
0479-010 Bore hole 3, 1-2 feet ND ND ND ND ND 10.7 NO ND ND ND ND ND ND ND "' "' 0479-011 Bore hole 3, 4-5 feet ND ND ND ND ND ND ND ND NO NO ND ND ND NO 

,. 
Ill 

0479-042 East Benn, composite ND ND ND ND ND ND ND ND ND ND ND NO NO ND V, 

0479-043 South Berm, composite ND ND ND ND ND 2.516 ND ND ND 1.6 ND 124.5 ND 1. 1 
,. 
C 

0479-044 Wost Berm, composite ND ND ND ND ND ND ND ND ND 8.2 ND 1.2 ND ND a. 
'< 
:z 

Detectton L1m\t . 0.500 10.000 0.100 0.500 0.020 0.500 0.100 0.500 1.0 1.0 5.0 1.0 l.O 1.0 0 

RC~A Criteria Limit 5.000 100.000 1.000 5.000 0.020 5.000 1.000 5.000 NA NA NA NA NA NA ..... 
-..I 
I 

N 

• All units in mg/L 11\ 
I 

t All units in µg/g 0 .,. 
ND - not detected -..I 

-D 

NA - not applicable I 
0, 
tn . 
V, .., 
► C, . 

Table C-2. PAD B SOIL SAMPLES z 
-< . 

EP Toxtctty• Explostvest -..... 
Sam0le ND, aod Descc1Dt1Da As aa Cd Cc HII fb ::iii All HMX BDX lilt CY] Z,1,fi-INI 2,fi-DNI 2,1-DNI I 

-D 

0479-012 Bore hole 4, 0-12 tnches ND ND ND ND ND 1.43 ND ND 4.0 ND ND ND ND ND > 
C 

0479-013 Bore hole 4, 1-2 feet ND ND ND NO ND 3.81 ND ND ND NO ND 11.6 NO NO 10 

0479-014 Bore hole 4, 4 feet ND 42.6 ND ND NO ND ND ND ND NO ND ND ND ND 0, .,. 
0479-015 Bore hole 4, 4 1/2-5 feet ND ND ND ND ND NO NO ND ND NO ND NO ND ND 
0479-016 Bore hole '5, 0-6 tnches ND ND NO ND ND ND ND ND ND ND ND ND NO ND 
0479-017 Bore hole 5, 6-12 tnches ND NO ND ND NO 0.830 NO ND 3.6 ND ND ND ND ND 
0479-018 Bore hole 5, 3 1/2 to 

4 1/2 feet NO 187.0 ND ND ND ND ND ND ND 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 NO ND ND ND 0.81 ND ND ND NO ND ND ND ND 
0479-046 East Benn, composite NO 424.0 ND ND NO ND ND ND ND NO NO ND ND NO 
04 79-04 7 South Berm, compos tte NO NO ND ND ND ND ND ND NR NR NR 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 

• All units In mg/L 
t All units In µg/g 
ND - not detected 

J 
NR - not reported by laboratory 
NA - not applicable 



APPENDIX F 

QUALITY CONTROL SAMPLE RESULTS 

l 



Table F. 1 FIELD DUPLICATE ANALYSIS 

MONITORING ~ELL SAMPLES: 
M~-10 Relative QAPP 

M~-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 
Se lenium < 5.0 5.0 0 < 20 
Silver < 10.0 70.4 150 * < 20 

f 
EXPLOSIVES: 

PETN < 4.5 < 4.5 0 < 20 

HMX < 1.30 < 1.30 0 < 20 
ROX < 0.63 < 0.63 0 < 20 
Tetryl < 0.66 < 0.66 0 < 20 
2,4,6 TNT 1.80 0.78 79 * < 20 
2,6 ONT < 0.55 < 0 .55 0 < 20 
2,4 ONT < 0.60 < 0 .60 0 < 20 

PE TROLE UM 
HYDROCARBONS: < 1000 1200 18 < 30 

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

Range 
Relative Percent Difference= X 100 

Mean 
*=Outside QAPP precision objective. 



Table F. 1 FIELD DUPLICATE ANALYSIS continued 

r 

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 < 5.0 0 < 20 
Chromi um < 10.0 < 10.0 0 < 20 
Lead 9.0 10.6 16 < 20 
Mercury < 0 . 20 < 0.20 0 < 20 

f 
Selenium < 5.0 27.5 138 * < 20 
Silver < 10.0 < 10.0 0 < 20 

EXPLOS IVES: 

PETN < 4.5 < 4.5 0 < 20 

; [ HMX < 1.30 < 1.30 0 < 20 
ROX < 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 ONT < 0.60 < 0.60 0 < 20 

PETROLEUM 

I I HYDROCARBONS: < 1000 < 1000 0 < 30 

NOTES: 
< • indicates that the follow i ng value i s an inst rument detection l imit . 

l Range 
Relative Percent Difference = X 100 

Mean 



Table F.2 LABORATORY MATRIX SPIKES 

TOTAL METALS: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TOTAL METALS: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TOTAL METALS: 

Ar senic 
Barium 
Cadmium 
Chromium 
Lead 
Se lenium 
Silver 

NOTE S: 

SAMPLE 
CONCENTRATION 
(ug/l) 

< 10.0 
< 200 
< 5.0 
< 10.0 
< 5.0 
< 0.20 

5.6 
< 10.0 

SAMPLE 
CONCENTRATION 
(ug/l) 

< 10.0 
511 

< 5.0 
52.3 

104 
0.58 

7.5 
< 10.0 

SAMPLE 
CONCENTRATION 
(ug/l) 

< 10.0 
< 200 
< 5.0 
< 10 . 0 

13 . 3 
< 5 . 0 
< 10 . 0 

~ ----

SPIKED 
AMOUNT 
(ug/l) 

40.0 
2,000 
50.0 

200 
20.0 

1.0 
10.0 
50.0 

SPIKED 
AMOUNT 
(Ug/l) 

40.0 
2,000 
50.0 

200 
20.0 

1. 0 
10 . 0 
50 . 0 

SPIKED 
AMOUNT 
(ug/l) 

40 . 0 
2,000 
50.0 

200 
20.0 
10 . 0 
50 . 0 

----. 

Mll-9 
3161-109 

SAMPLE 
& SPIKE 
(ug/l) 

30.6 
2,030 
39.9 

186 
17.3 
1.0 
8.3 

51.2 

Mll-1 
3161-101 

SAMPLE 
& SPIKE 
(ug/l) 

28.6 
2,380 
32.2 

237 
137 
1.4 
3.8 

33.6 

---

RECOVERY 
(%) 

76 .5 
101 

79 .8 
92.8 
86.5 

102 
53.2 * 

102 

RECOVERY 
(%) 

71.5 * 
94.8 
64.4 * 
93.9 

110 
88.6 
21. 7 * 
66.0 * 

Mll-12 (field duplicate) 
3161-124 

SAMPLE 
& SPIKE 
(ug/l) 

31.4 
2,030 
30.7 

198 
20. 1 
9. 2 

36. 8 

RECOVERY 
(%) 

78.5 
101 

61.4 * 
98 .8 
60 . 7 * 
92.0 
73 .6 * 

< - indica t es th at t he fo llowing va lue i s an ins trument det ecti on limit. 
* = Out s ide OAPP Recove ry Objec tive . 

OAPP 
Objective 

(%) 

75-125 
75 - 125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

OAPP 
Objective 

(%) 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

OAPP 
Objective 

(%) 

75 -1 25 
75-125 
75 -1 25 
75-125 
75-1 25 
75-125 
75-125 



--

Table F.2 LABORATORY MATRIX SPIKES continued 

Mll-14 
3161-114 DUPLICATE 

SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP 
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Obj ective 
(ug/l) Cug/l) C ug/ l) ( %) ( %) (ug/l) ( %) ( %) 

EXPLOSIVES: 

HMX < 1. 30 13.0 11.3 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 5.5D 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 

Mll-22 
3161-122 DUPLICATE 

SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP 
CONCENTRATION AMOUNT & SPIKE RECOVERY Objective & SPIKE RECOVERY Objective 
( ug/ l) (ug/l) ( ug/ l) (%) (%) (ug/l) (%) (%) 

EXPLOSIVES: 

HM X < 1.30 13 . 0 11.0 84.9 75-125 11.9 91.5 75-125 
RDX < 0.63 6.29 5.79 91.9 75 - 125 5.89 93.5 75 - 125 
Tetry l < 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 i s an instrument detection limit. 

' 



.---

Table F.2 LABORATORY MATRIX SPIKES continued 

Mll -4 
3161-104 

SAMPLE SP! KED SAMPLE QAPP 
CONCENTRATION AMOUN T & SPIKE RECOVERY Obj ecti ve 
(ug/ l) (ug/l ) (ug/l) ( %) ( %) 

Mercury < 0.20 1.0 1.3 132 * 75-125 

Mll -28 
3161 -128 DUPLICATE 

QAPP 
SAMPLE SPIKED SAMPLE QAPP SAMPLE QAPP Relative Preci sion 
CON CENTRATION AMOUNT & SPIKE RECOVE RY Objective & SPIKE RECOVERY Objective Difference Object ive 
(ug/l) (ug/ l) (ug/ l) (%) (%) (ug/ l) (%) (%) (%) 

PETN < 4. 5 133 116 87.1 75 -125 93.7 70 .3* 75-125 21 .3 < 30 

Mt.1-26 
3161-126 DUPLICATE 

QAPP 
SAMPLE SP! KED SAMPLE QAPP SAMPLE QAPP Relative Precis ion 
CONCENTRATION AMOUNT & SPIKE RECOVER Y Obj ect i ve & SPIKE RECOVERY Objective Difference Obj ective 
(ug/l) ( 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 det ection limit . 
*=Recovery is outside th e QAPP Objective . 



Table F.3 LABORATORY REPLICATES 

TOTAL METALS: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silve r 

TOTAL METALS: 

Arsenic 
Barium 
Cadm i um 
Chromium 
Lead 
Se lenium 
Silver 

INITIAL 
RESULT 

< 10 .0 
511 

< 5.0 
52.3 

104 
0.58 

7.5 
< 10 .0 

INITIAL 
RESULT 

< 10.0 
< 200 
< 5.0 
< 10 . 0 

5.9 
< 5.0 
< 10 .0 

REPLICATE 

< 10.0 
549 

< 5.0 
56.6 

109 
0.58 

< 5.0 
< 10.0 

REPLICATE 

< 10.0 
< 200 
< 5.0 
< 10.0 

5. 1 
< 5.0 
< 10. 0 

Mll-1 
3161-101 

RELATIVE 
DIFFERENCE 

(%) 

0 
7.2 

0 
7.9 
4.7 

0 
40 * 

0 

Mll-12 (duplicate) 
3161-125 

RELATIVE 
DIFFERENCE 

(%) 

0 
0 
0 
0 

14.5 
0 
0 

QAPP 
Precision 
Objective 

( %) 

< 20 
< 20 
< 20 
< 20 
< 20 
< 20 
< 20 
< 20 

QAPP 
Precision 
Objective 

(%} 

< 20 
< 20 
< 20 
< 20 
< 20 
< 20 
< 20 

< • indicates that the following va lue i s an instrument detection limit. 
Range 

Relative Percent Diffe rence= ······ x 100 
Mean 

*=Outs ide OAPP percision objective. 

Mll-9 
3161 -109 

QAPP 
RELATIVE Precision 

INITIAL DI FFERENCE Objective 
RESULT REP LI CATE (%) (%) 

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 

Mll- 4 
3161 -1 25 

CAPP 
RELATIVE Preci sion 

INITIAL DI FFERENCE Objective 
RESULT REPLICATE (%) (%) 

TOTAL METALS: 

Mercury < 0.20 < 0.20 0 < 20 



Table F.1 FIELD DUPLICATE ANALYSIS continued 

MONITOR ING UELL SAMPLES: 
MU-17 Relative QAPP 

MU-17 Field Duplicate Percent Precision 
3161-117 3161-122 Difference Objective 

ug/L ug/L (% ) 

r TOTAL METALS: 

I 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 < 5 . 0 0 < 20 
Si lver < 10.0 < 10 . 0 0 < 20 

r 
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 D < 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 object ive. 



APPENDIX G 

IN-SITU HYDRAULIC CONDUCTIVITY CALCULATIONS 



r 
I 

In-Situ Permeability Calculations 

In-situ permeability was calculated using the Hvorslev method. A 

plot of the normalized recovery data H-h/H-h
0 

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: 

K = 
r = 
R = 
*L = 

to = 
H = 
Ho = 
h = 

K = r 2 ln 
2L 

permeability 

(L/R) 
t 

0 

(ft/day) 

radius of the well casing (ft) 

radius of the borehole (ft) 

average length of saturated sandpack 

the test. 

basic time lag, graphically derived 

total head, static conditions 

head at start of test 

experienced 

(days) 

head experienced while test is in progress 

during 

* 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. 
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MW8 

MW9 

MWl0 

MWll 

MW12 

MW13 

MW14 

MW15 

MW16 

MW17 

CALCULATION OF AVERAGE L 

Water Level at 
Bottom End of Test Beginning Ho-He He+ Ho-He 
Sand (ft)* (ft)* of Test (ft)* 2 2 

12.02 7.47 8.05 .29 7.76 

9.65 4.35 5.96 .805 5.155 

11. 65 6.63 7.68 .525 7.155 

12.05 6.38 7.3 .46 6.84 

9.67 4.05 5.85 . 9 4.95 

10.67 4.96 6.23 .635 5.595 

10.96 5.55 6.93 .69 6.24 

9.06 3.4 6.35 1. 475 4.875 

9.03 5.45 6.62 .585 6.035 

12.08 4.25 6.63 1.19 5.44 

L = Length of Average Saturated Sandpack. 

H H 
L = Bottom of Sandpack - [ (He) + ( o - e 

2 

He= water level at end of test. 

H
0 

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

* Measurements from top of casing. 

2 

Average 
L 

4.26 

4.50 

4.50 

5.21 

4.72 

5.08 

4.72 

4.19 

3.0 

6.64 
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MW8 

MW9 

MWl0 

MWll 

MW12 

PERMEABILITY CALCULATIONS 

4,700 sec . = . 0543 days 
86,400 sec/day 

( 4. 26 ) 
(1/12)

2 
0.42 = 0.15 ft/day 

K = 2(4.26) (.0543) 

210 sec. = .00243 days 
86,400 sec/day 

( 4.50) 
(1/12)

2 
0 . 42 = 0.75 ft/day 

K = 2(4.50) (.00243) 

6,600 sec. = .0764 days 
86,400 sec/day 

( 4.50) 
(1/12)

2 
Ln 0.42 = 0.02 ft/day 

K = 2(4 . 50) (0.764) 

200 sec. = 0.00231 day 
86,400 sec/day 

( 5.21) 
(1/12)

2 
Ln 0.42 = 0 . 72 ft/day 

K = 2(5.21) (0.00231) 

138 sec. = 0.0016 day 
t 0 = 86,400 sec/day 

( 4.72) 
(1/12)

2 
Ln 0.42 = 1.10 ft / day 

K = 2(4.72) (0.0016) 

3 



MW13 

MW14 

MW15 

' ' MW16 

MW17 

420 sec. = 0.00486 day 
86,400 sec/day 

( 5.08) 
(1/12)

2 
Ln 0.42 = 0.04 ft/day 

K = 2(5.08) (0.00486) 

1,200 sec. = 0.0139 day 
86,400 sec/day 

( 4.72) 
(1/12)

2 
Ln 0.42 = o.13 ft/day 

K = 2(4.72) (0.0139) 

685 sec. = 0.0079 day 
86,400 sec/day 

4. 19) 
(1/12)

2 
Ln( 0.42 = 0.24 ft/day 

K = 2(4.19) (0.0079) 

516 sec. = 0.00597 day 
86,400 sec/day 

( 3. 0 ) 
(1/12)

2 
Ln 0.42 = 0.38 ft/day 

K = 2(3.0) (0.00597) 

85 sec. = o.00098 day 
86,400 sec/day 

( 6.64) 
(1/12)

2 
Ln 0.42 = 1.47 ft/day 

K = 2(6.64) (0.00098) 

4 



I 

f 

l 

-O-oo"--OV')-. M 

1111111 

II 

' 

I 
II 

~ -~ ~ .~ ~- ~ C) 
ro 

C1 • c:i 

'' 

' 

• 

... - 0- C10 ,-... ,0 V') ... M N 

• . 

llt 

I I 
g ~ i-~ 'b "' 't "' N 

Q q q 
Q 

0 

0 0 



1 

1 

I I 

_o,.a,,-... ,o W, .. M N 

I 
I 

( I 
I 

-o,.a,,-...,o w, ~ M 

I 

Jillill 

I 

-. 

I 

I 

N 

0 



l 

\ 

} 

l 
1 

-o-c:o"-0 V'I .. r, N 

11111111 

I 

I 1111111 

1111111 

1111111 

I 

t~ 0 ~ ) ~ 0 

-o,.a,,-...-0 VI ... M 

1111111 

ll 

Jlllljj 

I 

2. t ~ 

, 
' 
I 
I 

N 
Q -

0 
2 

C 



-O-co"-<t ""l 1 M 

f 
I 

I 

• 1111111 

I 

I 

I• 

I 

I 
I 

N 

0 
N . 

- o,.a:,,-..,.,<> "'l 1 M 

I 

I 

. 
• 

-

N 

rJ 
q 

-

0 
0 

0 



- o-co"",0 V, ~ M ... -o,.a,,-...,o v, .. M ... 

8 
0--I 

1111111 

• r I 
l'I 

I • 8 
,Q 

g 
0 

0 
r , _ 

-mllll 8 
II) 

V 

t 

F 

I 
• I 

I 
I 

l{, r-- r- \(), ti', --



r 
l 

-o-a,,..,_,o V) ~ M 

I 

I 

I 
~~~!\'.~ ~'" ~ 

' 

N 

• 

I• 

• 

\ ,0 

-o,.a,,-..,o V) ~ M 

I 

I 

,m 
(l"'tDrl-..91,. -:.0~ 0

• o o l . . . . 

N 

rJ 
0 "' C 

t -

() 



-o-m,-..-o "'l 1 .., N 

I 
1111111 

1111111 

lo 

-, 

lo 

. 
• 

I 
' 

' 0 <> 4) S 0 i 0 ~ ' 0-- (P t-- ro 

I 
1111111 

I 

I 

~ ' i)o ,-. .§ VI 
0 0 0 0 .... 

M 

... I") 
0 C) 

N 

" 0 -0 

() 
(0 
0 .. 

0 



I 

f 

i 

I , 

I 
1111111 

I 

111111 11111111 

I 
I 
111111 

I 

\~c>~d ~ . . . . . 

lo 

~ 

~ ", ~ 

I 

a 
• 

. 

• • I • 

I ~;~~ '2 t ~ ~. 0 . . 

8 
ilO 

0 

i 

0 
0 
'-) 

Q 



I r 

l. 

t 

APPENDIX H 

SUPPORT INFORMATION AND 

CALCULATIONS: EVALUATION 

OF IN-PLACE CONTAINMENT 
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.4' THICK CAP- MAX, GRADE: I VERTICAL TO 
6 HORIZONTAL 

MIN. GRADE: I VERTICAL TO 
20 HORIZONTAL 

CAP KEY (TYP.) 

WEATHERED BEDROCK 

1•00 

(COMPETENT !EOROC;) 
'-4 DEPTH VARIES 

SCALE1 t•• 10' VERT. 
t•• 30' HORIZ. 

2•00 3•00 

J 
So....,r-C<c,-. o'Q,r;t2..."' & Gca.r-~

1 
M°''/ 11'85 

FIGURE 8 

BURNING PAOS "e~ 8 "H" 

CLOSURE 

SENECA ARMY DEPOT 

OPEN BURNING PAO "H 

CONCEPTUAL 
CROSS SECTION 

SHOWING IN·PLACE 

CONTAINMENT 

G~=~~ 
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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 Item 
Mobilization/Demobilization 
Surface Preparation 
Groundwater Cutoff Wall 
Embankment M terial 
24" of 1 x 1 O an/sec Soil 
20 mil Synthetic Liner 
6 11 of Bedding Material 
Filter Fabric 
12" of 1 x 10-3 cm/sec 

Drainage Layer 
To soil and Seed Entire Site 
Safety Program 
Oecon tamination 

Quantity 
Ls. 

11,000 SY 
16,800 VSF 
8,500 CY 
5,300 CY . 
78,000 SF 
1,350 CY 
17,400 SY 
2,700 CY 

ll,600 SY 
L.S. 
L.S. 

Unit Cost 

.so 
10.00 
5.00 

10.00 
.60 

6.00 
1.00 

10.00 

2.50 

Subtotal 
Contingency (20%) 

Total Estimated Construction Cost 

, . 

30 Year Maintenance And Monitoring Cost 

1 • Site Inspection and Routine Maintenance 

a. Inspection - quarterly, 4 mandays/year e $100/ 
manday 

b. Mowing - 4 mowings. 1 mandays/mowing e 100/ 
manday 

2. Groundwater Sampling Collection - 4 trips/year e 
$100/trip 

3. Laboratory Analyses - 32 samples/year e $10/analysis 

4. Miscellaneous Erosion Control and Grading Work -
1 manday/month e $100/manday; also $1,000/year for 
materials 

Notes 

Annual Post Closure Maintenance 
and Monitoring Cost 

30 Year Maintenance and Monitoring Cost 
Total Estimated Construction and 

30 Year Maintenance and Monitoring Cost 

1 ) Al I costs based on 198 4 dollars. 

Total Cost 
$ 14,200 

5,500 
168,000 

42,500 
53,000 
46,800 

8,100 
17,f!OO 
27,000 

11,500 
45,000 
50,000 

$489,000 
$ 98,000 
$587,000 

$ 400 

!100 

400 

320 

2,200 

3,720 
111,600 

$698,600 

2) Annex C sampling and analysis costs have not b~n developed in 
and are, therefore, not included. In any case, Annex C costs 
will be the same for any alternative selected. 
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TABLE 3- 3. WELL AND WATER LEVEL ELEVATIONS AND HYDRAULIC 
CONDUCTIVITY VALUES AT SENECA ARMY DEPOT, ROMULUS, NEW YORK 

'De.p\-\c -k Land Surface Top of Water Hydraulic 
Elevations Casing Elevation Conductivity G'vJ ~ , N \ 

L..:::-.. o~ ~-.,f~<; c__ Well No. (msl) ( ms 1 ) ( ms 1 ) (ft/day) 
( ~ , ) 

MW-8 120.06 122.08 115.12 0.15 '-I . °' \ 
MW-9 115.74 117.89 113.59 0.75 - ~. ,s-

MW-10 120.09 122.24 115.84 0.02 ~ . .:2 s;-

MW-11 111. 40 113.95 107.65 0.72 3 _ 75 

MW- 12 105.57 107.74 103.76 1.10 \_~i 

MW-13 111. 83 114.00 109.10 0.04 ::_ . r ?:, 

MW-14 105.47 107.43 101.96 0.13 3, _ S I 

MW-15 102.95 105.01 101.83 0.24 - I. I .::2. 

MW-16 103.70 105.73 100.41 0.38 - - -;_~, 
MW-17 105.81 107.89 103.77 l. 47 

3.3.7 Hydraulic Conductivities 

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. The rate of recovery is a function of the aquifer 

.:? . o"-f 
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JOB NO 
DATE 
LOCATION 
PREPARED BY 

ACCOUNT 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12 . 
13. 
14. 
15.a. 

16. 

b. 
C. 
d. 

003288-3161 
24-Jun-89 

SENECA FALLS, NY 
GJ ARNO 

DESCRIPTION 

GENERAL REQUIREMENTS 
SJTE',/QRK 
FOUNDATIONS & CONCRETE 
MASONRY 
METALS 
IJOOD & PLASTICS 
MOISTURE, THERMAL PROTECTION 
DOORS, YINDO',,'S, GLASS 
FINISHES 
SPECIALTIES 
EQUIPMENT 
FURNISHINGS 
INSTRUMENTATION 
CONVEYING SYSTEMS 
MECHANICAL EQUIPMENT 
PLUMBING 
HVAC 
PROCESS PIPE 
ELECTRICAL 

SUBTOTAL DIRECT COSTS 

CONTRACTOR OVERHEAD & PROFIT 
CONSTRUCTION EQUIPMEN T 

MISCELLANEOUS 

ENGINEERING (ALLOYANCE) 

SUBTOTAL DIRECT & IND IRECT COSTS 

ENR CITY COST INDE X 
CONTINGENCY 

GRAND TOTAL 

DATE PRINTED 23-Jun-89 

METCALF & EDDY, INC. 
COST ESTIMATE 

A L T E R N A T E 
ENR INDEX= 4593 

MANHOURS 

22.00% 

10.00% 

0.00% 
25.00% 

79,036 

79,036 

CLIENT 
PROJECT 
CAPACITY 
ACCURACY 

MATERIAL 

2,659,637 

2,659,637 

US ARMY 
SENECA ARMY DEPOT 

:t 30 % 

LABOR 

2,766,243 

2,766,243 

PAGE 1 

TOTAL 

-
0 

5,425,880 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5,425,880 

1, 193,693 

542,588 

7,162,161 

0 
1,790,540 

8,952,701 
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JOB# 
DATE 

LOCATION 
PREPARED BY 

--

003288-31 61 METCALF & EDDY ENGINEERS 
24-Jun-89 COST ESTIMATE 

SENECA FALLS, NY 
GJ ARNO ALTERNATE 

M A N H O U R S 
ACCOUNT NO DESCRIPTION QUANTITY UN MHR/ TOTAL 

UNIT MH 
-

-2- SITE',/QRK 

A HAZARDOUS WASTE CAP 
------------------------------------
REGRADING & REVEGETATION 5.36 AC 60.00 322 

TOPSOIL (6 11 DEEP) 4,320 CY 0.20 864 

SOIL LAYER (24" DEEP) 17,300 CY 0.20 3,460 

GEOTEXTILE FILTER 233,500 SF 0.05 11,675 

SAND LAYER (12 11 DEEP) 8,650 CY 0. 15 1,298 

GEOMEMBRANE (40 MIL HOPE) 467,000 SF 0.05 23,350 

BEDDING SAND (12" DEEP) 8,650 CY 0.15 1,298 

EMBANKMENT FILL 62,270 CY 0.15 9,341 

B SLURRY WALL 
------------------------------------
OVERBURDEN SOIL - BENTONITE 44,880 SF 0.035 1,571 

SLURRY WALL (3' THICK) 

C GROUT CURTAIN 
------------------------------------
BEDROCK GROUT CURTAIN (3' THICK) 84, 150 SF 0.30 25,245 

DATE PRINTED 23-Jun-89 

CLIENT : US ARMY 
PROJECT : SENECA ARMY DEPOT 
CAPACITY 
ACCURACY: t 30 X 

MATERIAL L A B O R 
UNIT TOTAL WAGE TOTAL 
COST MATL RATE LABOR 

1,000.00 5,360 35.00 11,256 

13.00 56, 160 35.00 30,240 

11.00 190,300 35.00 121,100 

0.40 93,400 35.00 408,625 

10.00 86,500 35.00 45,413 

1.50 700,500 35.00 817,250 

10.00 86,500 35.00 45,413 

10.00 622,700 35.00 326,918 

0 35.00 54,978 

9.00 757,350 35.00 883,575 

PAGE 1 

TOTAL 
DIRECT 

COST 

16,616 

86,400 

311,400 

502,025 

131,913 

1,517,750 

131,913 

949,618 

54,978 

1,640,925 
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JOB#: 
DATE: 

LOCATION: 
PREPARED BY 

ACCOUNT NO 

D 

,---

003288·3161 METCALF & EDDY ENGINEERS 
24-Jun-89 COST ESTIMATE 

SENECA FALLS, NY 
GJ ARNO ALTERNATE 

MAN HOURS 
DESCRIPTION QUANTITY UN MHR/ TOTAL 

UNIT MH 
-

BURNING PAD IIELLS 
------------------------------------
611 DIA PROTECTIVE CASING 11 EA 24.00 264 

6 .25 11 HSA DRILLLING 176 LF 0.30 53 

411 SS RISER PIPE 121 LF 2.20 266 

411 SS SCREEN 55 LF 0.20 11 

GROUT 16 CF 1.00 16 

BENTONITE PELLETS 3 CF 0.20 1 

BEDDING SAND 15 CF 0.20 3 

TRUCKING & DISPOSAL OF GROUND IIATER 437, 000 GA 0 
5 MILE ROUND TRIP 

-SUBTOTAL SITEIIORK 79,036 
-

,-~ 

CLIENT US ARMY 
PROJECT SENECA ARMY DEPOT 
CAPACITY 
ACCURACY t 30 X 

M A T E R I A L L A B O R TOTAL 
UNIT TOTAL IIAGE TOTAL DIRECT 
COST MATL RATE LABOR COST 

1,000.00 11,000 35.00 9,240 20,240 

12.00 2,112 35.00 1,848 3,960 

25.00 3,025 35.00 9,317 12,342 

15.00 825 35.00 385 1,210 

10.00 160 35.00 560 720 

15.00 45 35.00 21 66 

0 35.00 105 105 

0.10 43,700 35.00 0 43,700 

2,659,637 2,766,243 5,425,880 
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02:49 PM 

JOB NO 
DATE 
LOCATION 
PREPARED BY 

ACCOUNT 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15.a. 

16. 

b. 
c. 
d. 

003288-3161 
24-Jun-89 

SENECA FALLS, NY 
GJ ARNO 

DESCRIPTION 

GENERAL REQUIREMENTS 
SITEIIORK 
FOUNDATIONS & CONCRETE 
MASONRY 
METALS 
IIOOO & PLASTICS 
MOISTURE, THERMAL PROTECTION 
DOORS, WINDOWS, GLASS 
FINISHES 
SPECIALTIES 
EQUIPMENT 
FURNISHINGS 
INSTRUMENTATION 
CONVEYING SYSTEMS 
MECHANICAL EQUIPMENT 
PLUMBING 
HVAC 
PROCESS PIPE 
ELECTRICAL 

SUBTOTAL DIRECT COSTS 

CONTRACTOR OVERHEAD & PROFIT 
CONSTRUCTION EQUIPMENT 

MISCELLANEOUS 

ENGINEERING (ALLO~ANCE) 

SUBTOTAL DIRECT & INDIRECT COSTS 

ENR CITY COST INDEX 
CONTINGENCY 

GRAND TOTAL 

METCALF & EDDY, INC. 
COST ESTIMATE 

A L T E R N A T E 2 
ENR INDEX= 4593 

MANHOURS 

22.00% 

10.00% 

0.00% 
25.00% 

81,767 

81,767 

CLIENT 
PROJECT 
CAPACITY: 
ACCURACY: 

MATERIAL 

4,526,430 

4,526,430 

US ARMY 
CHEMICAL STABILIZ'N & CAPPING 
33,790 CY 
:1: 30 % 

LABOR 

2,901,942 

2,901,942 

TOTAL 

0 
7,428,372 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7,428,372 

1,634,242 

742,837 

9,805,451 

0 
2,451,363 

12,256,814 
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JOB# 
DATE 

LOCATION 
PREPARED BY 

003288-3161 METCALF & EDDY ENGINEERS 
24-Jun-89 COST ESTIMATE 

SENECA FALLS, NY 
GJ ARNO ALTERNATE 2 

M A N H O U R S 
ACCOUNT NO DESCRIPTION QUANTITY UN MHR/ TOTAL 

UNIT MH 

-
-2- SITEIIORK 

A CHEMICAL SOLIDIFICATION & STABILIZAT 
------------------------------------
GEOPHYSICAL SURVEY 233,500 SF 0.0114 2,672 

EXCAVATE CONTAMINATED SOIL 33,790 CY 0.15 5,069 
BANK MEASURE 

SORT SOIL (EXCAVATED MEASURE) 42,750 CY 0.20 8,550 

CHEMICAL SOLIDIFICATION/STABILIZATIO 42,750 CY 0.20 8,550 

B CAP 
------------------------------------
REGRADING & REVEGETATION 9.96 AC 60.00 598 

PLACE STABILIZED MATERIAL 57,700 AC 0.20 11,540 

TOPSOIL (6" DEEP) ON-SITE SOURCE 7,000 CY 0.20 1,400 

TOPSOIL (6 11 DEEP) OFF-SITE SOURC 17,080 CY 0.20 3,416 

GEOTEXTILE FILTER 325,000 SF 0.05 16,250 

DRAINAGE (SAND) LAYER (12" DEEP) 12,040 CY 0.15 1,806 

GEOMEMBRANE (40 MIL HOPE) 325,000 SF 0.05 16,250 

K <= 10E -7 SOIL (24" DEEP CLAY) 24,080 CY 0.04 963 

C BACKFILL 
------------------------------------
BACKF ILL EXCAVATED PADS 23,520 CY 0.20 4,704 

-SUB TOTAL SITE~ORK 81,767 
-

DATE PRINT ED 26- Jun-89 

CLIENT 
PROJECT 
CAPACITY 
ACCURACY 

MATERIAL 
UNIT TOTAL 
COST MATL 

0 

0 

0 

75.00 3,206,250 

1,000.00 9,960 

0 

0 

0 

0.40 130,000 

10.00 120,400 

1.50 487,500 

14.00 337,120 

10.00 235,200 

4,526,430 

US ARMY 
CHEMICAL STABILIZ'N & CAPPING 
33,790 CY 
:t: 30 % 

L A B O R TOTAL 
IJAGE TOTAL DIRECT 
RATE LABOR COST 

50.00 133,607 133,607 

35.00 177,398 177,398 

35.00 299,250 299,250 

35.00 299,250 3,505,500 

35.00 20,916 30,876 

35.00 403,900 403,900 

35.00 49,000 49,000 

35.00 119,560 119,560 

35.00 568,750 698,750 

35 . 00 63,210 183,610 

35 . 00 568,750 1,056,250 

35.00 33,712 370,832 

35.00 164,640 399,840 

2,901,942 7,428,372 

PAGE 1 
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JOB NO 
DATE 
LOCATION 
PREPARED BY 

ACCOUNT 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11 . 
12. 
13. 
14. 
15.a. 

b. 
c. 
d. 

16. 

003288-3161 
24-Jun-89 

SENECA FALLS, NY 
GJ ARNO 

DESCRIPTION 

GENERAL REQUIREMENTS 
SITE',/ORK 
FOUNDATIONS & CONCRETE 
MASONRY 
METALS 
',/000 & PLASTICS 
MOISTURE, THERMAL PROTECTION 
DOORS, WINDQ',IS, GLASS 
FINISHES 
SPECIALTIES 
EQUIPMENT 
FURNISHINGS 
INSTRUMENTATION 
CONVEYING SYSTEMS 
MECHANICAL EQUIPMENT 
PLUMBING 
HVAC 
PROCESS PIPE 
ELECTRICAL 

SUBTOTAL DIRECT COSTS 

CONTRACTOR OVERHEAD & PROFIT 
CONSTRUCTION EQUIPMENT 

MISCELLANEOUS 

ENGINEERING (ALLOWANCE) 

SUBTOTAL DIRECT & INDI RECT COSTS 

ENR CITY COST INDEX 
CONTINGENCY 

GRAND TOTAL 

DATE PRINTED 23-Jun-89 

----

METCALF & EDDY, INC. 
COST ESTIMATE 

A L T E R N A T E 3 
ENR INDEX= 4593 

22.00% 

10.00% 

0.00% 
25.00% 

MANHOURS 

117,417 

117,417 

CLIENT 
PROJECT 
CAPACITY: 
ACCURACY: 

MATERIAL 

10,253,505 

10,253,505 

US ARMY 
CHEMICAL STABILIZ'N & CAPPING 
33,790 CY 
t 30 % 

LABOR 

4,149,685 

4,149,685 

PAGE 1 

TOTAL 

0 
14,403, 190 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14,403,190 

3,168,702 

1,440,319 

19,012,211 

0 
4,753,053 

23,765,264 
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JOB# 
DATE 

LOCATION 
PREPARED BY 

ACCCXJNT NO 

-2- . 

A 

B 

C 

D 

...-- -----

003288-3161 METCALF & EDDY ENGINEERS 
24-Jun-89 COST ESTIMATE 

SENECA FALLS, NY 
GJ ARNO ALTERNATE 3 

M A N H O U R S 
DESCRIPTION QUANTITY UN MHR/ TOTAL 

UNIT MH 
-

SITEIIORK 

EXCAVATION 
------------------------------------
GEOPHYSICAL SURVEY 233,500 SF 0.0114 2,672 

EXCAVATE CONTAMINATED SOIL 33,790 CY 0.15 5,069 
BANK MEASURE 

SORT SOIL (EXCAVATED MEASURE 42,750 CY 0.20 8,550 

TREATMENT 
------------------------------------
INCINERATION 42,750 CY 1.00 42,750 

CHEMICL SOLID/STAB. OF ASH 42,750 CY 0.20 8,550 

DISPOSAL 
------------------------------------
TRANSPORT( 300 MILES RCXJNDTRIP) 57,700 CY 0.20 11,540 

TIPPING FEE, Sil LANDFILL 57,700 CY 0. 55 31 ,735 

RESTORATION 
------------------------------------
BACKFILL EXCAVATED PADS 31, 150 CY 0.20 6,230 

REGRADING & REVEGITATION 5.36 AC 60.00 322 

SUBTOTAL SITEIJORK 117,417 

.--- ----

CLIENT 
PROJECT 
CAPACITY 
ACCURACY 

MATERIAL 
UNIT TOTAL 
COST MATL 

0 

0 

0 

105.00 4,488,750 

75.00 3,206,250 

10.00 577,000 

28.85 1,664,645 

10.00 311,500 

1,000.00 5,360 

10,253,505 

---

US ARMY 
CHEMICAL STABILIZ'N & CAPPING 
33,790 CY 
t 20 X 

L A BO R TOTAL 
IIAGE TOTAL DIRECT 
RATE LABOR COST 

50.00 133,607 133,607 

35.00 177,398 177,398 

35.00 299,250 299,250 

35.00 1,496,250 5,985,000 

35.00 299,250 3,505,500 

35.00 403,900 980,900 

35.00 1,110,725 2,m,370 

35.00 218,050 529,550 

35.00 11,256 16 ,616 

4,149,685 14,403,190 
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