









































5-percent bentonite was then added through a tremie pipe, filling the
annular space between the borehole and casing from the bentonite seal to
land surface. If the grout subsided more than a few feet below land surface
after drying, more of the cement-bentonite mixture was added to bring the
grout surface closer to land surface. A 6-in. by 6-in. square steel
protective pipe was placed around the well casing and embedded in a
bentonite slurry. The bentonite prevents water from leaking around the well
casing but is not destroyed by frost heaving. A 4-ft by 4-ft cement pad was
placed around all finished wells. Typical construction of an observation
well at J-Field is shown in figure 5.

The wells were developed with an airlift system until either clean
water was pumped from the well, or, for extremely low-yielding wells, three
well volumes of water were removed. Water levels in wells screened in the
confining unit were lowered to the screen and pumping was stopped to allow
the water levels in the wells to recover. Development of these wells may
not have been as complete as in the wells with higher yields. The water
pumped from the wells was sampled for volatile organic compounds and then
taken to the Edgewood sewage treatment facility for disposal.

Location and Numbering System of Wells

Wells constructed for the Princeton Aqua Science study are numbered P1
to P9, and the wells constructed for the USATHAMA study are numbered TH1l to
TH11 (fig. 3). For the USGS work, observation wells numbered JF1 and JF2
were constructed in two exploratory boreholes. Clusters of three
observation wells each were constructed at 12 sites in J-Field. These are
referred to as USGS well-cluster sites 1 to 12. The numbers for the
individual wells at the cluster sites begin with the prefix JF, followed by
the cluster-site number and a number that indicates the relative depth of
the well. This last number is "1" for the confined aquifer well at each
site, "2" for the well screened in the confining unit, and "3" for the
shallowest (unconfined aquifer) well. For example, the deepest well at USGS
well-cluster site 9 is JF91, the intermediate~depth well is JF92, and the
shallowest well is JF93. Observation wells numbered JF133, JF143, JF153,
and JF163 are single wells drilled into the surficial aquifer and there are
no associated deeper wells.
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HYDROGEOLOGIC DATA
Geologic, geophysical, and hydrologic data collected during the USGS
hydrogeologic investigations at J-Field from 1989 through 1994 are presented

in this section.

Geologic Data

Geologic data were collected from the borings for the 38 observation
wells and the 7 exploratory borings. Thirteen core samples collected during
the drilling were analyzed for their mineralogic and elemental compositions,
and 16 samples were analyzed for their pollen content. Grain-size
distributions were determined for 21 core samples.

Lithologic logs for well clusters 1 to 11 and borehole sites 1 to 7 are
given in Hughes (1993). Lithologic logs for well cluster 12 and wells
JF133, JF143, JF153, and JF163 are shown in table 2. Percentages of
minerals in core samples from wells JF41 and JF91, and borehole B4 are shown
in table 3. Percentages of major elements in core samples from wells JF41
and JF91, and borehole B4 are shown in table 4. Concentrations of trace
elements in core samples from wells JF41 and JF91, and borehole B4 are shown
in table 5. Pollen types in core samples from wells JF61 and JF81, and
borehole B3 are shown in table 6.

Geophysical Data

Borehole geophysical logging was performed in each of the seven
exploratory borings. The locations of the boreholes are shown in figure 4;
the logs are shown in figure 6a-d. Natural gamma logs were run in each of
the seven boreholes. Spontaneous potential, resistance, and resistivity
logs were run in boreholes Bl, B2, and B3.

Surface electromagnetic-induction (EM) surveys were performed between
December 1987 and July 1988 using terrain-conductivity equipment (Geonics
EM-341) in areas of known or suspected ground-water contamination. Surveys
were performed at the toxic-materials, riot-control agent, and the WP
disposal areas, and in the vicinity of the Prototype Building. The EM
surveys included 10- and 20-meter coil spacings with both vertical and
horizontal dipole measurements. The locations of the surveys are shown in
figure 7a-d. The electromagnetic-induction values are presented in table
7a-d.

The objectives of the EM survey were to delineate possible conductive
contaminant plumes and to search for variations in the stratigraphy of the
surficial agquifer. The grids were planned to give an areal coverage of
areas of suspected contamination. The sample points on the grids are
located at the center point of the coil spacing used.

1 Use of brand names in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.
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The EM sampling grid on the northeast side of the toxic-materials
disposal area (fig. 7a) was set up along a bﬁseline perpendicular to a line
connecting wells P3 and P4, and beginning 43.5 ft from well P4 at site
number 72. Sample points were spaced 50 ft apart along the baseline, and at
50-ft intervals along lines perpendicular to |the baseline at the sample
points.

The EM sampling grid on the south side of the the toxic materials
disposal area is aligned parallel with and perpendicular to a line between
wells P9 and P2. Sample points started at the midpoint of the line between
the wells at sample point number 106, and were 50 ft apart.

The EM sampling grid at the riot-control agent disposal area is
oriented perpendicular to a line connecting wells TH10 and TH6 (fig. 7b).
The sample points began 60 ft from well TH6 3t sample point number 4, along
the line to TH10, and continued with 50-ft spacing with a break near well
TH10 of 100 ft between the two lines.

The EM sampling grid near the Prototype Building started at a point 50
ft southwest of the south corner of the building, along a line continuous
with the southeast face of the building (fig., 7c). A 100-ft square grid
began from that point, along lines parallel and perpendicular to the
southeast face of the building.

The EM sampling grid at the WP disposal larea was oriented along a
baseline between wells TH1 and TH3 (fig. 7d), The sampling sites in the
area northeast of the disposal area began at |well TH1 and continued with 50—
ft spacing along the baseline, and along lines perpendicular to sample
locations on the baseline. The sample sites|southwest of the disposal area
started at well TH3, and continued with 50-f4 spacing along the baseline,
and along lines perpendicular to sample points on the baseline.

Hydrologic Dat

Continuous water—-level data were collected using analog to digital
recorders (ADR’‘s) that were installed on wells TH1, TH3, TH6, TH7, and THS8
in 1987. When the USGS wells were installed|in 1989, 18 additional wells
were instrumented with ADR’‘s. The ADR’'s were removed from wells TH1l, TH3,
and TH7 after the USGS wells were instrumented.

Synoptic water-level measurements were made at least biannually from
1990 through 1994 in 17 wells that were constructed before this study and in
the 38 USGS observation wells. Some wells were measured more frequently.
In October 1992, four additional observation wells (JF133, JF143, JF153, and
JF163) were drilled and were added to the synoptic water-level measurement
network.

Hydrographs showing daily mean water-level data in the surficial and
confined aquifers at each of the well cluster sites are shown in figure 8a-
g. Ground-water-level measurements in each observation well at J-Field are
shown in table 8. Daily mean ground-water levels measured between October
1988 and September 1990 in wells with continuous recorders are shown in
table 9. Ground-water levels measured in wells after October 1990 have been
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published in the annual USGS Water Resources Data reports for 1991-94 (U.S.
Geological Survey, 1991-94).

Slug-tests were performed on 11 wells in January 1990 to determine
hydraulic conductivity values for the surficial aquifer, the confining unit,
the confined aquifer, and the Patapsco Formation. 'The Hvorslev (1951) and
Cooper and others (1967) methods were used to calculate the hydraulic
conductivity. Results of the slug tests are shown in table 10.

A tide gage was operated from November 1988 through January 1989 in the
Chesapeake Bay adjacent to J-Field at Robins Point. The purpose of the gage
was to determine the effects of tides on ground-water levels in observation
wells at J-Field. The tidal range in the Chesapeake Bay is shown in figure
9.

SOIL DATA

Soil-gas and soil-quality sampling were performed at J-Field to aid in
delineation of areas of surface contamination, and the data were used in
conjunction with hydrogeologic data to identify likely areas of surface~ and
ground-water contamination.

Soil-Gas Data

Soil-gas samples at J-Field were collected by a static technique
(Hughes, 1993 p. 13), which yields semi-quantitative results. Open-ended
glass tubes that were 6 in. in length and contained a carbon-coated steel
wire were buried in the soil at a depth of approximately 10 in., with the
open end at the bottom. The tubes were retrieved after several days and
sent to a laboratory for analyses of volatile organic components.
Concentrations of volatile organics that had adsorbed onto the wires were
identified by mass spectrometry and expressed as ion counts or relative-~flux
values. The results of these analyses can only be used to determine areas
of relative soil-gas contamination and not to determine the actual
concentration of contaminants in soil or ground water.

Soil-gas samples were obtained in February 1989 (Phase I) from the
toxic-materials and the WP disposal areas using 72 collectors (fig. 10a-b).
The first phase of sampling was conducted to assist in locating observation
wells. An additional 62 soil-gas collectors were deployed in April 1990
(Phase II) at the toxic-materials and the riot-control-agent disposal areas
(fig. lla-b). The second phase of sampling was conducted to (1) determine
the extent of contamination identified in the toxic-materials disposal area,
(2) search for contamination plumes at the riot-control-agent disposal area,
and (3) determine if contaminated ground water is migrating beneath and
possibly discharging into the Gunpowder River or Chesapeake Bay. Maps
showing the distribution of relative flux rates for trichloroethylene,
tetrachloroethylene, alkanes, combined hydrocarbons, and simple aromatics
are presented in Hughes (1993). The data that these distribution maps are
based on are shown in tables 11 and 12.
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sampling was not subject to CERCLA regulations and quality-control criteria,
and the 1992-93 sampling was, the results are presented in different tables.
Tables 17 and 18 present the inorganic and organic constituents from Phase
I, respectively. Tables 19 and 20 present the inorganic and organic
constituents from Phase II, respectively.

Ground-water samples were collected from wells after they had been
purged of at least three well volumes, and field parameters had stabilized.
Teflon bailers and/or compressed~air piston pumps (stainless steel and
Teflon) that did not introduce air into the well water were used to purge
the wells. All purging was done from the top of the water column and the
pump was lowered as the water level dropped.

Water—-quality samples in Phase I were then collected from the discharge
of the low-flow (less than 1 gal/min) stainless-steel and Teflon sampling
pumps. Six gallons of tap water, followed by 6 gallons of distilled water
were flushed through the pump and hoses between samples from different wells
to prevent cross contamination of the samples. During Phase II, the same
purging procedures were used, but samples were collected from clean,
dedicated Teflon bailers. All samples were packed in ice and shipped in
coolers by way of overnight express to the laboratory.

After each well had been purged and sampled, dissolved oxygen (DO) was
measured with a DO meter with a 50-ft-long probe cable. A stirrer was
attached to the probe to allow proper waterflow past the membrane. In the
surficial aquifer wells, DO was measured at the well screen. DO in wells
screened deeper than 50 ft could not be measured at the well screen, but was
measured as deep as was possible.

EVALUATION OF QUALITY-ASSURANCE DATA

Assessment of the quality of the soil-, surface-water-, and ground-
water—quality data is an important step in data interpretation. In this
report, data quality is assessed in relation to two types of data
measurement error--reproducibility, and bias. The quality of data is
considered good when analyte concentrations are reasonably reproducible and
unbiased.

Reproducibility of data measurements can be determined using duplicate
and field-spiked samples. In this study, duplicate samples were used to
estimate the relative percent difference (RPD) between two theoretically
similar measurements, and were calculated as follows:

(Cl-CZ)l x 100% = relative percent difference,
(C1+4C2) /2

where C1 is the concentration in the first sample, and C2 is the
concentration in the duplicate sample.

Field-spiked samples can also be used to assess reproducibility in
relation to an expected concentration. Field-spiked samples are
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Contamination bias also can be determined by comparing the
concentrations of selected analytes to those in previous samples. Cross-
contamination of samples is likely if samples with high concentrations of
one or more analytes are chronologically followed by a series of samples
that indicate a progressive decline in concentrations for those same
analytes. 1In this study, checks on chronological analyses (date and time of
collection) were used to determine if cross-contamination had occurred.

Quality Assurance of Soil Data

Quality-control samples for soils consisted of duplicate samples
collected from homogenized soil samples. The RPD data from these samples
were used to estimate measurement variability for inorganic and organic
analytes. The quality of the inorganic and organic data for soils are
described below for each analyte group on the basis of the duplicate-sample
results.

Inorganic Analytes
Four pairs of duplicate samples were analyzed for trace metals (table

13). A summary of the RPD values for nine analytes are presented in the
following table.

Relative percent difference

Bnalyte Median Minimum Maximum
Arsenic ——* 7 11
Calcium 11 0 18
Chromium 10 0 18
Copper 19 5 48
Iron 7 7 26
Magnesium 20 6 52
Manganese 5 0 29
Lead 18 8 34
Zinc 33 8 34

* Only two pairs of duplicates had detectable
concentrations of arsenic

Median RPD values for duplicate samples for these trace metals ranged
from 5 percent (manganese) to 33 percent (zinc). A chronological analysis
of soils collected after the most contaminated site (JS29, table 14)
indicated no cross-contamination occurred between this site and subsequent
sites.

Organic Analytes
There were few detections of VOC and SVOC analytes in soils (table 14).
The only analyte detected in duplicate sample pairs was acetone, which was

found at low levels in three of the four pairs of duplicate samples, and
possibly is an introduced contaminant. There were few spurious detections.
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duplicate samples, only one sample pair (JFSW10, table 16) had measurements
above the reporting limit. The three VOC compounds detected in JFSW10
samples are shown in the following table.

1,1,2-Tri-
chloro-
Sample Acetone ethane Trichlorethene
No. (1g/L) (ug/L) (ug/L)
JFSW10 32 93 44
JFSwW10d 110 97 40
RPD 110% 4% 10%

Oon the basis of these data, the reproducibility of a VOC measurement in
surface water varies by as little as 4 percent up to as much as 110 percent.
Spurious detections of VOC’s below the reporting level of 10 ug/L also
indicate a lack of measurement reproducibility. For example, there were
nine cases in which an analyte was detected below the reporting level in one
sample of a duplicate pair, but not in the corresponding sample of that
duplicate pair. Due to these inconsistencies, calculations of RPD were not
performed for analytes below concentrations of 10 ug/L.

Blank data indicate that VOC and SVOC contamination of surface-water
samples probably occurred. Four VOC'’s--acetone, methylene chloride, methyl
isobutyl ketone, and methyl ethyl ketone--and one SVOC, N-nitrosodi-
phenylamine, were detected at low concentrations (less than 10 ug/L) in at
least one trip blank, one ambient blank, and several laboratory blanks. The
laboratory reported that acetone and methylene chloride are common
contaminants in the laboratory methods used for these analyses. No evidence
of cross-contamination of surface-water samples was found for VOC'’'s or
SVOC’s on the basis of a chronological evaluation of the data.

Because of the data-quality problems described for VOC’s and SVOC’s,
two types of data qualifiers are included with the surface-water-quality
data (table 16). A "v" next to a concentration value indicates that the
analyte was also found in an associated blank. This qualifier infers that
the concentration could be biased. A "j" next to a value indicates an
estimated value that is less than the reporting limit for that analyte. The
analytical values should be considered a detection, perhaps spurious,
rather than considered to be actually present in the surface-water sample at
the stated concentration.

Quality Assurance of Ground-Water Data

Phase I and II ground-water quality data are described separately in
this report. Phase I and II samples were collected with different equipment
(see Ground-Water Samples section) and during different years. Samples for
Phase I and II were analyzed by different laboratories. Changes in field
and laboratory procedures were due to changes in regulatory requirements.
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Duplicate and blank samples for inorgan
shown in the following table.

ic analytes were collected as

Sampling Hydrologic Duplicate Blanks
phase unit pairs Trip Field
I Surficial aquifer § 1 2
Confining unit ]
Confined aquifer 1
II Surficial aquifer - 3

Confining unit
Confined aquifer

1
1

Duplicate, blank,
collected as shown in the following table.

and field-spiked samples for VOC's and SVOC's were

Sampling Analyte Hydrologic Duplicate Blanks Spikes
_phase group unit pairs Trip Field Field Laboratory
I VOoC/SVOC Surficial aquifer 5 1 2 - -
Confining unit 1
Confined aquifer 1
11 voc Surficial aquifer 6 9 3 4 5
Confining unit 1
Confined aquifer 2
sSVOoC Surficial aquifer 3 - 3 4 5
Confining unit 1
Confined aquifer 1

The above samples were sufficient to as
each phase, but were not sufficient to asses
between sampling phases that could have been
procedures or laboratories used. Some gener
possible differences in data quality between
following sections.

Inorganic Analy
median RPD

In Phase I data, values for

calcium, magnesium, manganese, sodium, potas
bromide, and iron; and total nitrogen plus g
nitrogen), table 17] were below 10 percent.

sess the quality of the data in
s the changes in data quality
caused by changes in field

al observations, however, about
phases are made in the

tes

most major ions [dissolved
sium, sulfate, chloride,

rganic and nitrogen-nitrate (as
Median RPD values for trace

elements also were below 10 percent for diss
boron. The median RPD values for aluminum a
10 and 20 percent, and the highest RPD was f
measurement variability for inorganic data t
variability in concentrations among sites fo
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Reproducibility of measurements for Phase I inorganic data therefore does
not appear to be a problem for data interpretation.

Ambient blanks and field blanks were collected for inorganic analytes
in Phase I. One field blank shows evidence of possible carryover of
inorganic analytes at low levels (field blank 2, table 17). This field
blank had low levels (less than or equal to 1.5 mg/L) of calcium, sodium,
and nitrogen (ammonia plus organic), and trace amounts (less than 20 ug/L)
of phosphorus and barium. With the exception of perhaps phosphorus, sample
concentrations for these analytes are often at least an order of magnitude
higher than the concentrations found in the field blank. This low-level
contamination of one field blank was not considered significant enough to
warrant qualifying the data as biased. A chronological check of the data
revealed no consistent pattern that would indicate cross-contamination among
successively collected samples.

Although the results of the blank analyses did not indicate that
significant contamination bias is a problem, certain wells installed in the
confining unit and confined aquifer show potential contamination bias as a
result of well-installation problems. During well drilling, crews were
forced to evacuate the site due to emergency ordnance disposal activities at
J-Field. Because sequential-casing techniques had not yet been incorporated
in this study, the deep boreholes could have provided a temporary pathway
for contaminants in the surficial aquifer to enter the confining unit and
the confined aquifer. Boreholes for wells JF51, JF61, JF71, and JF81 in the
confined aquifer were open to the surficial aquifer from 1 to 4 days.

These well numbers in tables 17 and 19 are qualified with a "v" denoting
possible contamination bias.

Median RPD values for Phase II inorganic analytes (major ions or trace
metals) were less than 10 percent. These results are similar to the Phase I
inorganic results. As in Phase I, field blanks indicated some equipment
carryover or laboratory contamination. Total calcium, magnesium, sodium,
iron, manganese, and zinc appeared in at least two of the three field
blanks. These concentrations of calcium, magnesium, and iron were less than
concentrations found in ground-water samples. Manganese and zinc
concentrations in blanks, however, sometimes exceeded those found in the
ground-water samples. These data have been qualified to reflect possible
bias ("v" remark, table 19).

Organic Analytes

Phase I data for VOC’s and SVOC's are generally good based on
measurement variability from duplicate samples. Six pairs of duplicate
samples were analyzed. Four of the six sample pairs had detectable
concentrations of at least one analyte in both the sample and the duplicate.
Analyte concentrations span five orders of magnitude, and the RPD for each
pair is shown in the following table.
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Sample Duplicate Relative

Well concen- concen- percent
No. Analyte tration tration difference
(ug/L) (pa/L)

P9 RDX 0.521 0.471 10
JF2 Trichloroethene 10 3 108
JF13 Benzene 1,500 1,100 31
JF13 Methyl isobutyl ketone 640 1,100 53
JF82 Acetone 90 110 20
JF82 Chloroform 6.3 4.9 25
JF82 Cyanide 92 84 9
JF82 1,1-Dichloroethene 35 26 30
JF82 1,2-Dichloroethene 240 150 46
JF82 Tetrachlorethene 54 41 27

These RPD values range from 8 to 108 percent. Most of the RPD’s, however,
are in the range of 20 to 50 percent. There only were two instances when an
analyte was detected in excess of the reporting level (above 10 ug/L) in one
of the duplicate samples but not reported in the other. The analyses
performed by the laboratory during Phase I generally were reproducible.

Although measurement reproducibility appears to be good for Phase I VOC
and SVOC data, some of the measurements might be biased. Although sampling
equipment was cleaned between samples, contamination could have occurred at
low levels (less than 20 ug/L) in a few samples as a result of carryover
from wells with high VOC concentrations. The only apparent instance of such
carryover was in the field blank taken after sample JF83. A comparison of
analytes in JF83 and the subsequent field blank, and the percent carryover
of each analyte are shown in the following table.

1,1,2,2-Tetra- Tetrachloro- Trichloro~
Date Time Sample chloroethene ethene ethene
(ug/L) (ug/L) (ug/L)
6/12/90 0900 JF83 250 1,000 4,900
6/12/90 0930 Field Blank 17 6.2 21
Percent (%) carryover 6.8% .06% .4%

Although no other blanks showed evidence of carryover, it is not possible to
determine whether any other samples were affected by this type of bias.

As noted for Phase I inorganic data, there could be an additional bias
in VOC and SVOC data for specific wells in the confining unit and confined
aquifer near the toxic-materials-disposal area. The quality of water in
these wells could be influenced by water introduced from the surficial
aquifer and might not represent a contaminant source in either the confining
unit or the confined aquifer.
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Phase I VOC and SVOC data appear to be good from the standpoint of
measurement variability. From the standpoint of data interpretation,
however, some of these data appear biased. Where bias is suspected,
concentration values or well numbers are qualified with a letter "v" (tables
18 and 20).

Measurement variability for organic analytes in Phase II" indicate the
data are of fair to good quality. The RPD for Phase II organic duplicate
sample data range from O to 17 percent, as shown in the following table.

Sample Duplicate Relative
Well concen- concen- percent
No. Analyte tration tration difference

(ug/L) (ug/L)

JF53 1,1,2,2-Tetrachloroethane 4,900 5,000 2
JF53 1,1,2-Trichloroethane 290 300 3
JF53 Trichloroethene 4,200 4,200 (o]
JF53 Vinyl Chloride 95 110 15
JF61 Carbon Disulfide 6 7 15
JF61 Phenol 26 22 17
JF73 1,2-Dichloroethene 920 820 12
JF73 1,1,2,2-Tetrachloroethane 9,000 8,000 12
JF73 Trichloroethene 5,100 4,800 6

On the basis of RPD values, the reproducibility of Phase II organic
measurements appears to be good. Phase II RPD estimates, however, do not
reflect the fact that data collected during this period are limited by a
higher reporting level than most Phase I data. Measurement variability
typically decreases as concentrations increase beyond the lowest reporting
level.

Reporting levels for a given Phase II analyte differ from one sample to
another because some samples were diluted to accommodate high concentrations
of one or morée analytes. Phase II RPD values also do not reflect that
duplicate sample data contain numerous instances where an analyte was
detected in one sample of a duplicate pair but not in the other. A number
of analytes were excluded from RPD estimates because of contamination bias.

Recovery data from laboratory or field-spiked samples provide another
measure of variability. Laboratory and field-spike data were only available
for Phase II ground-water data (table 21). Recoveries for laboratory spikes
were generally between 80 and 100 percent. With the exception of
trichloroethene in one sample (P7), laboratory recoveries for the analytes
listed were within the U.S. Environmental Protection Agency (EPA) guidelines
(U.S. Environmental Protection Agency, 1985). The unacceptable recovery for
trichloroethene could be due to a high (310 pg/L) background concentration
before the sample was spiked.

With the exception of samples with high background concentrations,
field-spike recovery data appear to have a high bias in relation to
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Table 1.

[U.S.Geological Survey (USGS) site identification number = la
sequence number; ~~, data not available; ft A.S.L. = feet abag
land surface; AUG = well installed using hollow-stem auger; M
C = gurficial aquifer; B = confining unit; A = confined aquif

Well~construction data for observation wells insta
J~Field, Aberdeen Proving Ground, Maryland

lled by the U.S. Geological Survey at

titude and longitude plus a 2-digit

ve sea level; ft B.L.S. = feet below
UD = well installed using mud rotary;
er; K = aquifers in Patapsco Formation]

Altitude
USGS site Maryland of land Depth of Screened

Well identification permit surface Drilling boring interval Unit
Number number number (ft A.S.L.) method (ft) (ft B.L.S.) screened
JF1 391806076165301 HA-88-1036 4.95 MUD 190 185 -190 K
JF2 391845076171401 HA-88-1035 -- MUD 300 208 -213 K
JF11 391809076174301 HA-88-1037 7.42 UG 90 85 - 90 A
JF12 391809076174302 HA-88-1038 7.30 UG 55 50 - 55 B
JF13 391809076174303 HA-88-1039 7.18 UG 25.5 20.5- 25.5 (o]
JF21 391809076174601 HA-88-1040 2.99 UG 71 68 - 71 A
JF22 391809076174602 HA-88-1041 2.99 UG 52.5 47.5- 52.5 B
JF23 391809076174603 HA-88-1042 3.10 UG 19 16 - 19 c
JF31 391814076173801 HA-88-1043 7.67 UG 81.3 73.8- 78.8 A
JF32 391814076173802 HA-88-1044 7.70 UG 54.4 49.4- 54.4 B
JF33 391814076173803 HA-88-1045 7.79 UG 20 15 - 20 Cc
JF41 391812076173101 HA-88-1046 10.22 UG 90 85 - 90 A
JF42 391812076173102 HA-88-1047 10.30 UG 62 57 - 62 B
JF43 391812076173103 HA-88-1048 10.63 UG 35 30 - 35 c
JF51 391808076172701 HA-88-1050 5.02 UG 115 110 -115 A
JF52 391808076172702 HA-88-1049 5.27 \ifed 65 60 - 65 B
JF53 391808076172703 HA-88-1051 5.10 UG 19.2 14.2- 19.2 c
JF61 391810076172801 HA-88-1052 4.29 UG 100 95 =100 A
JFé62 391810076172802 HA-88-1053 4,08 UG 65 60 - 65 B
JF63 391810076172803 HA-88-1054 4.10 uG 19 16 - 19 c
JF71 391807076172801 HA-88-1055 7.26 UG 125 120 -125 A
JF72 391807076172802 HA-88.1056 8.28 uG 81 76 - 81 B
JF73 391807076172803 HA-88-1057 7.48 uG 18 15 - 18 c
JF81 391808076173001 HA-88-1059 10.01 AuG 123 120 -123 A
JF82 391808076173002 HA-88-1058 10.39 UG 75 70 - 75 B
JF83 391808076173003 HA-88-1060 10.42 uG 20 15 - 20 c
JF91 391825076172601 HA-88-1061 10.18 uG 79 74 <~ 79 A
JF92 391825076172602 HA-88-1062 10.60 uG 55.5 50.5- 55.5 B
JF93 391825076172603 HA-88-1063 10.28 AUG 25 20 - 25 Cc
JF101 391826076173104 HA-88-1064 5.36 AUG 76 73 - 76 A
JF102 391826076173105 HA-88-1065 5.70 AUG 55 52 - 55 B
JF103 391826076173106 HA-88-1066 5.41 AUG 28 25 - 28 c
JF111 391826076173101 HA-88-1067 6.51 ‘UG 75 69.1- 75 A
JF112 391826076173102 HA-88-1068 6.19 UG 50 47 - 50 B
JF113 391826076173203 HA-88-1069 6.77 uG 25 22 - 25 [of
JF121 391827076173001 HA-88-1070 4,16 UG 70 67 - 70 A
JF122 391827076173002 HA-88-1071 4,42 UG 55 52 - 55 B
JF123 391827076173003 HA-88-1072 4,15 UG 28 25 - 28 Cc
JF133 391806076173501 HA-88-1423 3.0 UG 10 5 - 10 c
JF143 391808076174401 HA-88-1415 4.9 uG 10 s - 10 [of
JF153 391815076170301 HA-88-1425 5.9 UG 10 5 - 10 c
JF163 391815076170601 HA-88-1422 8.7 uG 12 5 =12 c
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Table 4. Percentage of major elements in core samples from wells JF41 and
JF91, and borehole B4, J-Field, Abeﬁdeen Proving Ground, Maryland
[Values are reported as percentage of total sample; depths are
in feet below land surface]
Lithologic Unit Elements
A = confined aquifer Al = aluminum Mg = magnesium
B = confining unit Ca = calcium Na = sodium
C = surficial aquifer Fe = iron P = phosphorus
K = Patapsco Formation K = potassium Ti = titanium
Elements
Well Depth Lithologic Al Ca Fe K Mg Na P Ti
No. (feet) unit
JF41 1 c 1.68 0.07 0.84 0.46 0.12 0.24 0.01 0.19
JF41 3 c 5.27 .19 2.55 1.29 .40 .53 .03 .34
JF91 4 c 6.61 .08 1.92 1.46 .34 .27 .01 .30
JF41 10 c 2.03 .07 0.84 .55 .16 .29 .01 .16
JF91 11 c 1.51 .07 0.57 .44 .13 .26 .01 .18
JF41 18 C 5.54 .09 1.96 @ 1.53 .50 .50 .02 .30
JF91 45 B 5.57 6.38 4.25 1.62 .56 .48 .04 .26
JF41 55 B 6.53 .57 4.07 1.90 .66 .49 .04 .35
JF41 78 A 2.46 .17 2.01 .75 .26 .25 .01 .19
JF91 88 A 2.75 .28 1.33 .82 .25 .27 .01 .18
B4 102 A 1.39 .10 1.08 .43 .14 .29 .01 .08
B4 161 K 8.39 .06 6.64 1.63 .25 .09 .07 .37
B4 241 K 3.51 .07 12.4 .72 .14 .09 .01 .21
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Table 6. Percentage of pollen types in core samples from wells JF61
and JF81,. and borehole B3, J-Fileld, Aberdeen Proving

Ground, Maryland

{(Unit B = confining unit; Unit A

confinjd aquifer; --, not detected]

Stratigraphically higher

> Stratigraphically lower

Pollen type

JF81
(Unit A)

Acer (maple)
Alnus (alder)
Ambrosia (ragweed)
Amaranthaceae
(amaranth)
Betula (birch)
Carya (hickory)
Cephalanthus
(buttonbush)
Chenopodium (pigweed)
Cornus (dogwood)
Dryopteris (wood-fern)
Fagus (beech)
Fraxinus (ash)
Juglans (walnut)
Juniperus (red cedar)
Liquidambar (sweet gum)
Lycopodium (club moss)
Nyssa (black gum)
Pinus (pine)
Prunus (cherry)
Quercus (oak)
Sarracenia
(skunk cabbage)
Selaginella (spikemoss)
Small tricolpate grain
Sparganium (burreed)
Stellaria (chickweed)
Thalictrum (meadow-rue)
Tsuga (hemlock)
Ulmus (elm)
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Table 7a. Electromagnetic-induction data collected at the toxic-materials
disposal area at J-Field, Aberdeen Proving Ground, Maryland

[mo = month; yr = year; values are millisiemens per meter; -- = no data;
location of sampling sites shown in figures 7a-d]

10-meter spacing 20-meter spacing
Site Date Horizontal  Vertical Horizontal  Vertical

No. (mo/day/yr) dipole dipole dipole dipole
1 2/8/88 17 23 14 26
2 2/8/88 15 28 19 18
3 2/8/88 18 22 19 22
4 2/8/88 18 17 18 19
5 2/8/88 15 10 18 20
6 2/8/88 16 18 22 14
7 2/8/88 16 20 18 21
8 2/8/88 17 20 19 24
9 2/8/88 19 20 19 17
10 2/8/88 19 20 19 18
11 2/8/88 16 16 18 17
12 2/8/88 15 20 17 21
13 2/8/88 15 16 16 20
14 2/8/88 14 20 17 21
15 2/8/88 16 20 18 22
16 2/8/88 16 18 18 21
17 2/8/88 19 18 19 18
18 2/8/88 21 21 21 22
19 2/8/88 19 17 19 16
20 2/8/88 16 20 18 23
21 2/8/88 22 7 17 17
22 2/8/88 15 18 14 24
23 2/8/88 - - 15 18
24 2/8/88 14 19 16 23
25 2/8/88 15 21 11 23
26 2/8/88 8 20 16 22
27 2/8/88 19 19 20 18
28 2/8/88 22 16 - -
29 2/9/88 11 17 16 6
30 2/9/88 9 43 14 13
31 2/9/88 12 18 16 21
32 2/9/88 13 18 16 18
33 2/9/88 14 17 16 21
34 2/9/88 15 20 18 21
35 2/9/88 17 21 19 23
36 2/9/88 17 17 15 23
37 2/9/88 11 3 14 17
38 2/9/88 13 18 16 24
39 2/9/88 14 16 16 21
40 2/9/88 14 20 17 20
41 2/9/88 15 18 17 19
42 2/9/88 17 23 19 28
43 2/9/88 14 24 22 23
44 2/9/88 14 52 16 26
45 2/9/88 14 52 17 26
46 2/9/88 14 20 19 27
47 2/9/88 16 22 20 28
48 2/9/88 19 21 22 26
49 2/9/88 26 22 26 25
50 2/9/88 26 25 30 33
51 2/9/88 24 26 27 25
52 2/9/88 25 31 27 30
53 2/9/88 27 34 32 28
54 2/9/88 30 30 32 25
55 2/9/88 25 32 26 34
56 2/9/88 30 40 34 39
57 2/9/88 33 44 38 28
58 2/9/88 38 40 38 26
59 2/9/88 38 44 38 36
60 2/9/88 34 46 38 1
61 2/9/88 36 18 26 22
62 2/9/88 33 38 34 34
63 2/9/88 36 38 42 31
64 2/9/88 37 39 30 36
65 2/9/88 34 32 33 25
67 2/10/88 28 42 25 32
68 2/10/88 26 34 29 36
69 2/10/88 40 31 34 32
70 2/10/88 34 16 29 24
71 2/10/88 34 27 34 38
72 2/10/88 40 37 42 48
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Table 7a. Electromagnetic-induction data collected at the toxic-materials
disposal area at J-Field, Aberdeen Proving Ground, Maryland--
Continued

10-meter spacing 20-meter spacing
Site Date Horizontal Vertical Horizontal  Vertical
No. (mo/day/yr) dipole dipole dipole dipole
73 2/10/88 64 47 52 28
74 2/10/88 70 43 53 -
75 2/10/88 43 37 45 12
76 2/10/88 39 32 37 48
77 2/10/88 40 68 35 51
78 2/10/88 38 51 32 50
79 2/10/88 39 38 31 40
80 2/10/88 35 34 33 43
81 2/10/88 60 27 47 20
82 2/10/88 36 37 37 44
83 2/10/88 36 19 36 35
84 2/10/88 26 30 23 28
85 2/10/88 25 38 24 25
86 2/10/88 66 8 31 21
87 2/3/88 15 16 16 16
88 2/3/88 14 17 16 19
89 2/3/88 14 17 16 20
90 2/3/88 13 15 15 18
91 2/3/88 12 18 15 21
92 2/3/88 11 15 13 18
93 2/3/88 11 12 14 17
94 2/3/88 11 14 14 16
95 2/3/88 14 17 16 20
96 2/3/88 16 18 17 18
97 2/3/88 16 23 16 23
98 2/3/88 15 20 16 22
99 2/3/88 10 19 16 23
100 2/3/88 13 17 17 17
101 2/3/88 14 18 15 20
102 2/3/88 14 18 18 21
103 2/3/88 15 20 18 24
103 2/5/88 15 18 18 22
104 2/3/88 14 20 -- --
105 2/3/88 15 19 19 20
106 2/3/88 15 22 19 25
107 2/3/88 20 25 22 26
108 2/3/88 15 22 20 31
109 2/3/88 15 17 19 19
110 2/3/88 17 23 22 26
111 2/3/88 27 35 30 25
112 2/3/88 15 20 19 22
112 2/5/88 19 20 21 28
113 2/3/88 15 19 19 22
113 2/5/88 17 22 21 25
114 2/3/88 16 23 21 27
114 2/5/88 19 26 24 31
115 2/3/88 23 30 , 24 25
116 2/3/88 14 19 16 18
116 2/5/88 18 24 ! 22 27
117 2/3/88 15 18 18 22
117 2/5/88 17 18 22 21
118 2/3/88 15 22 18 23
118 2/5/88 17 25 22 30
119 2/3/88 17 30 19 30
119 2/5/88 20 33 23 34
120 2/3/88 18 19 -- --
120 2/5/88 25 25 -- --
121 2/3/88 12 16 0 3
121 2/5/88 18 24 21 29
122 2/3/88 8 8 2 3
122 2/5/88 15 21 19 28
123 2/5/88 16 24 20 32
124 2/5/88 20 27 24 32
125 2/5/88 34 19 33 27
126 2/5/88 20 18 24 27
127 2/5/88 15 22 20 25
128 2/5/88 15 18 20 23
129 2/5/88 18 25 24 31
130 2/5/88 26 26 28 26
131 2/5/88 16 20 22 30
132 2/5/88 14 19 19 25
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Table 7a. Electromagnetic-induction data collected at the toxic-materials
disposal area at J-Field, Aberdee Proving Ground, Maryland--

Continued
10-meter spacing 20-meter spacing

Site Date Horizontal  Vertical Horizontal  Vertical
No. (mo/day/yr) dipole dipole dipole, dipole
133 2/5/88 21 31 23 34
134 2/5/88 16 21 23 38
135 2/5/88 16 22 21 31
135 2/10/88 34 27 34 38
136 2/5/88 14 19 20 27
136 2/10/88 34 16 29 24
137 2/5/88 15 18 19 24
137 2/10/88 40 31 34 32
138 2/5/88 16 20 20 30
138 2/10/88 26 34 29 36
139 2/5/88 -- -- - --
139 2/10/88 28 42 25 32
140 2/5/88 29 15 25 24
141 2/5/88 17 24 25 30
141 2/10/88 39 32 37 48
142 2/5/88 17 24 18 26
142 2/10/88 43 37 45 12
143 2/5/88 14 18 19 26
143 2/10/88 70 43 53 --
144 2/5/88 17 20 20 25
144 2/10/88 64 47 52 28
145 2/5/88 20 25 22 34
145 2/10/88 40 37 42 48
146 2/5/88 22 -- -- --
147 2/5/88 16 22 22 26
148 2/5/88 15 22 20 21
149 2/5/88 16 19 19 28
149 2/10/88 35 34 33 43
150 2/5/88 16 18 20 26
150 2/10/88 39 38 33 40
151 2/5/88 17 18 22 30
151 2/10/88 38 51 32 50
152 2/5/88 17 26 26 36
152  2/10/88 40 68 35 51
153 2/5/88 16 18 19 25
153 2/10/88 36 19 36 35
154 2/5/88 15 22 21 26
154 2/10/88 36 37 37 44
155 2/5/88 17 18 21 26
155 2/10/88 60 27 47 20
156 2/5/88 19 22 24 25
157 2/5/88 17 18 21 24
158 2/5/88 16 19 21 29
158  2/10/88 66 8 31 21
159 2/5/88 19 20 22 27
159  2/10/88 25 38 24 25
160 2/5/88 19 18 24 27
160 2/10/88 26 30 23 28
161 2/8/88 22 23 28 31
162 2/8/88 17 23 24 33
163 2/8/88 18 17 22 25
164 2/8/88 18 21 23 27
165 2/8/88 19 21 24 26
166 2/8/88 27 34 34 38
167 2/8/88 20 24 25 35
168 2/8/88 19 21 24 28
169 2/8/88 19 23 24 25
170 2/8/88 20 25 26 28
171 2/8/88 27 33 36 33
172 2/8/88 32 31 35 42
173 2/8/88 23 26 28 39
174 2/8/88 22 26 28 36
175 2/8/88 28 31 36 37
176 2/8/88 48 31 48 35
177 2/8/88 79 30 60 25
178 2/8/88 40 43 46 49
179 2/8/88 27 33 40 40
180 2/8/88 35 37 44 48
181 2/8/88 56 32 54 38
182 2/8/88 39 44 52 62
183 2/8/88 43 45 49 52
184 2/8/88 62 49 -- --
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Table 7b. Electromagnetic-induction data collécted at the riot-control-
agent disposal area at J-Field, Aberdeen Proving Ground,
Maryland
10-meter spacing 20-meter spacing
Site Date Horizontal  Vertical Horizontal Vertical
No. (mo/day/yr) dipole dipole dipole dipole
1 7/1/88 10 15 11 14
2 7/1/88 12 14 11 13
3 7/1/88 12 15 12 15
4 7/1/88 13 15 13 13
5 7/1/88 16 12 13 14
6 7/1/88 13 16 14 16
7 7/1/88 12 12 12 13
8 7/1/88 12 11 13 15
9 7/1/88 13 13 13 15
10 7/1/88 14 16 14 13
11 7/1/88 15 19 14 12
12 7/1/88 17 13 15 14
13 7/1/88 17 15 16 16
14 7/1/88 14 18 13 18
15 7/1/88 11 15 11 13
16 7/1/88 11 17 12 15
17 7/1/88 11 15 12 13
18 7/1/88 14 10 | 13 13
19 7/1/88 14 17 14 18
20 7/1/88 15 14 13 15
21 7/7/88 19 9 16 10
22 7/7/88 13 14 14 16
23 7/7/88 11 15 13 15
24 7/7/88 12 14 12 13
25 7/7/88 14 16 14 14
26 7/7/88 16 19 16 17
27 7/7/88 13 17 14 13
28 7/7/88 12 12 13 11
29 7/7/88 12 17 13 17
30 7/7/88 16 19 15 13
31 7/7/88 19 16 | 15 12
32 7/7/88 11 15 13 15
33 7/7/88 12 12 13 14
34 7/7/88 14 18 16 16
35 7/7/88 25 12 19 9
36 7/7/88 27 15 21 10
37 7/7/88 22 21 18 15
38 7/7/88 18 16 16 15
39 7/7/88 11 15 12 12
40 7/7/88 13 17 12 17
41 7/7/88 15 20 14 15
42 7/7/88 17 20 15 18
43 7/7/88 19 21 17 17
44 7/7/88 23 19 19 11
45 7/7/88 22 14 19 11
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Table 7c. Electromagnetic-induction data collected at the Prototype
Building area at J-Field, Aberdeen Proving Ground, Maryland

10-meter spacing 20-meter spacing
Site Date Horizontal Vertical Horizontal Vertical

No. (mo/day/yr) dipole dipole dipole dipole
1 5/19/88 14 16 15 19
2 5/19/88 17 16 10.5 22
3 5/19/88 12 19 14 19
4 5/19/88 12 12 13 16
5 5/19/88 13 13 14 18
6 5/19/88 14 17 16 18
7 5/19/88 18 16 17 17

8 5/19/88 14 17 15 17.5
9 5/19/88 13 18 15 18
10 5/19/88 15.5 16 18 19
11 5/19/88 11 16 13.5 18
12 5/19/88 13 17 19 23
13 5/19/88 15 16 15 16
14 5/19/88 13 17 14 19
15 5/19/88 14 14 15 16
16 5/19/88 15 17 15 14
17 5/19/88 12 14 14 19
18 5/19/88 18 20 22 28
19 5/19/88 17 20 16 19

20 5/19/88 12 15 14 17.5
21 5/19/88 16 20 17 20
22 5/19/88 24 23 25 26
23 5/19/88 23 23 22 21
24 5/19/88 18 21 15 16
25 5/19/88 12 15 16 19
26 5/19/88 20 21 19 17
27 5/19/88 18 21 18 21
28 5/19/88 15 18 17 20
29 5/19/88 18 21 18 19
30 5/19/88 16 21 16 21
31 5/19/88 16 20 18 21
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Table 7d. Electromagnetic-induction data collected at the white-
phosphorus disposal area at J-Field, Aberdeen Proving Ground,

Maryland
10-meter spacing 20-meter spacing
Site Date Horizontal Vertical Horizontal Vertical
No. (mo/day/yr) dipole dipole dipole dipole

1 12/11/88 21 70 17 53

2 12/11/88 9 22 9 28

3 12/11/88 7 16 9 24

4 12/11/88 7 15 9 22

5 12/11/88 7 12 8.5 17

6 12/11/88 12.5 105 22.5 275

7 12/11/88 53 -- 170 --

8 12/11/88 -- -- 200 --

9 12/11/88 -- -- -- -
10 12/11/88 6 110 19 58
11 12/11/88 10.5 15 11.5 22
12 12/11/88 10 15 12 21.5
13 12/11/88 10 16 12 27
14 12/11/88 10 18 12 40
15 12/11/88 95 22 9 55
16 12/11/88 12.5 19.5 12 12
17 12/11/88 10 14 12 17
18 12/11/88 9 12 11 16.5
19 12/11/88 9 13 11 17
20 12/11/88 9 13.5 9 17
21 12/11/88 11 12.5 - --
22 12/11/88 9 11 12.5 13.5
23 12/11/88 7.5 12 11 15
24 12/11/88 7 11 11 16
25 12/11/88 14 0 10 17
26 12/11/88 11 15 11.5 17.5
27 12/11/88 9 11.5 10 16
28 12/11/88 8 8 11 15
29 12/11/88 9.5 12 11 13
30 12/11/88 8 15 11 14
31 5/20/88 15 -- b --
32 5/20/88 5 6 - 1.3
33 5/20/88 3.1 13 - 2.9
34 5/20/88 7.5 12 7 13
35 5/20/88 11 -- 11 11
36 5/20/88 16 16 15 14
37 5/20/88 12 16 14 12
38 5/20/88 12 14 13 20
39 5/20/88 15 17 15 21
40 5/20/88 24 12 16 11
41 5/20/88 34 14 24 15
42 5/20/88 12 3 19 7
43 5/20/88 17 22 15 12.5
44 5/20/88 18 17 13 15
45 5/20/88 18 15 15 17
46 5/20/88 11.5 11 ' 14.5 21
47 5/20/88 20 23 | 19 13
48 5/20/88 50 11.5 24 --
49 5/20/88 62 18 26 --
50 5/20/88 53 27 36 12.5
51 5/20/88 40 16 25 11
52 5/20/88 58 49 42 15
53 5/20/88 70 18 40 1.0
54 5/20/88 56 30 39 19
55 12/4/88 17 150 72 -

56 12/4/88 44 250 84 --
57 12/4/88 150 0 50 0
58 12/4/88 13 23.0 40 6
59 12/4/88 5 3.8 11 21
60 12/4/88 8 15.5 11 23
61 12/4/88 9 12.5 10 14
62 12/3/88 7.5 12 10 13
62 12/4/88 10.5 14 12 16
63 12/3/88 9 11 10 12.5
64 12/3/88 2 13 10 14.5
65 12/3/88 9 14 11 15
66 12/3/88 9.5 14 11 17
67 12/3/88 9.5 11.5 11 13
68 12/3/88 2.5 12 11 13
69 12/3/88 9.5 12 10.5 13



Table 7d. Electromagnetic-induction data collected at the white-
phosphorus disposal area at J-Field, Aberdeen Proving
Ground, Maryland--Continued

10-meter spacing 20-meter spacing
Site Date Horizontal Vertical Horizontal Vertical

No. (mo/day/yr) dipole dipole dipole/ dipole
70 12/3/88 10 12.5 11 14
71 12/3/88 10 12 11 13.5
72 12/3/88 10.5 14 1.5 17
73 12/3/88 10 11 11 13.5
74 12/3/88 11.5 12 12 13
75 12/3/88 12 12.5 12 16
76 12/3/88 13 13 13 14
77 12/3/88 12 15 13 17
78 12/3/88 -- -- -- --
79 12/3/88 14 14 14.5 19
80 12/3/88 14 16 15 18.5
81 12/3/88 13.5 16.5 15 18
82 12/3/88 15 16.5 16 21.5
83 12/3/88 15 15 15.5 16.5
84 12/3/88 14.5 16 12.5 18
85 12/3/88 14 14 15 18
86 12/3/88 16 15 18 6.7
87 12/3/88 16 18 -~ --
88 12/3/88 14.5 17 16 16
89 12/3/88 14 16.5 15 17.5
90 12/3/88 14 16 15 18.5
91 12/3/88 16.5 15 15.5 17.5
92 12/3/88 18 17 -- -
93 12/3/88 13.5 16 15 17
94 12/3/88 14 15 15 17.5
95 12/3/88 17 15 16.5 14
96 12/3/88 18 19 18 17.5
97 12/3/88 19 19 18 16
98 12/3/88 15.5 18 15.5 19
99 12/3/88 14 16.5 14 17
100 12/3/88 13 19 14 20.5
101 12/3/88 13.5 19 14.5 22
102 12/3/88 18 14 16.5 18.5
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Table 8. Measured ground-water levels at J-Field, Aberdeen Proving Ground, Maryland,
October 1989 through September 1994

[Measuring point elevation is in feet above sea level, water levels in feet above or
below (-) sea level; screen interval from land surface; lat: latitude; long: longitude;
latitude and longitude: degrees (°), minutes ('), seconds ("); RCADA: Riot control agent
disposal area; for location of observation wells, see figure 3; for hydrographs of
selected wells, see figures 8a-gl

Well TH1

Lat: 39°18'27" Long: 76°17'27" Location: White phosphorus pits
Measuring point elevation: 7.66 Measuring point: top of well casing
Highest water level: 4.57 feet on APR 17, 1990 Streen interval: unknown

and on MAR 11, 1994
Lowest water level: -0.72 feet on NOV 02, 1988

Water Water Water
Date level Date level Date level
NOV 02, 1988 -0.72 APR 17, 1990 4.57 JUN 10, 1993 3.05
JAN 31, 1989 2.05 JUL 10 1.11 AUG 19 -.64
MAR 02 3.87 JAN 28, 1991 4.87 NOV 22 -.02
AFR 10 4.40 JUL 09 .45 MAR 11, 1994 4.57
MAY 03 4,46 MAY 20, 1992 2.86
NOV 16 4,41 AUG 12 -.17
Well TH2
Lat: 39°18'26" Long: 76°17'24" Lotation: White phosphorus pits
Measuring point elevation: 13.07 Measuring point: top of well casing
Highest water level: 8.38 feet on APR 17, 1990 Screen interval: unknown
Lowest water level: 0.42 feet on AUG 19, 1993
Water Water Water
Date level Date level Date level
NOV 02, 1988 MAY 03, 1989 7.96 JUN 10, 1993 3.61
JAN 31, 1989 NOV 16 6.96 AUG 19 42
MAR 02 5.79 AFR 17, 1990 8.88 MAR 11, 1994 7.43
APR 10 7.90 JAN 28, 1991 6.86 AUG 22 .71
Well TH3
Lat: 39°18'24" Long: 76°17'30" Location: White phosphorus pits
Measuring point elevation: 9.99 Measuring point: top of well casing
Highest water level: 6.23 feet on MAR 11, 1994 Screen interval: unknown
Lowest water level: -0.58 feet on NOV 02, 1988
Water Water Water
Date level Date level Date Level
NOV 02, 1988 -0.58 APR 17, 1990 6.12 JUN 10, 1993 2.70
JAN 31, 1989 2.11 JUL 10 1.49 AUG 19 -.08
MAR 02 5.22 JAN 28, 1991 5.17 Nov 22 -.36
APR 10 5.93 JUL 09 1.18 MAR 11, 1994 6.23
MAY 03 6.11 MAY 20, 1992 2.72
NOV 16 5.55 AUG 12 L4
Well TH4
Lat: 39°18'10" Long: 76°17'26" Logation: Toxic pits
Measuring point elevation: 8.09 Measuring point: top of well casing
Highest water level: 4.89 feet on MAR 11, 1994 Screen interval: unknown
Lowest water level: -0.76 feet on AUG 19, 1993
Water Water Water
Date level Date level Date level
NOV 02, 1988 -0.07 APR 17, 1990 4,10 JUN 10, 1993 2.51
JAN 31, 1989 3.14 JUL 10 1.40 AUG 19 -.76
MAR 02 3.64 JAN 28, 1991 3.51 Nov 22 .26
APR 10 4,06 JUL 09 .B6 MAR 11, 1994 4,89
MAY 03 4.57 MAY 20, 1992 2.83 AUG 22, 1994 1.62
NOV 16 3.34 AUG 12 ~-.04
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Table 8.

October 1989 through September 1994--Continued

Well THS
Lat: 39°18'12" Long:
Measuring point elevation:

76°17'33"

12.68

Location:

Prototype Building

Measured ground-water levels at J-Field, Aberdeen Proving Ground, Maryland,

Measuring point: top of well casing

Highest water level: 8.43 feet on MAR 11, 1994 Screen interval: unknown
Lowest water level: 0.44 feet on NOV 02, 1988
Water Water Water
Date level Date level Date level
NOV 02, 1988 0.91 APR 17, 1990 7.89 AUG 19, 1993 1.85
JAN 31, 1989 4.23 JUL 10 3.70 NOV 22 1.11
MAR 02 5.71 JAN 28, 1991 6.56 MAR 11, 1994 8.43
APR 10 7.72 JUL 09 3.07 AUG 22 3.36
MAY 03 7.89 MAY 20, 1992 4.14
NOV 16 5.71 JUN 10, 1993 4.78
Well THé6
Lat: 39°18'17" Long: 76°17'37" Location: Prototype Building
Measuring point elevation: 12.44 Measuring point: floor of shelter
Highest water level: 9.01 feet on MAR 11, 1994 Screen interval: unknown
Lowest water level: 0.55 feet on NOV 02, 1988
Water Water Water
Date level Date level Date level
NOV 02, 1988 0.55 SEP 25 3.60 MAR 09 8.26
DEC 13 2.09 OCT 31 3.32 31 8.76
JAN 31, 1989 3.63 JAN 15, 1991 8.48 MAY 06 6.23
FEB 01 2.81 28 6.69 JUN 07 4.45
MAR 02 5.82 MAR 06 5.43 10 4,36
APR 10 8.47 MAY 20, 1991 4,89 JUL 08, 1993 3.09
MAY 03 8.83 JUL 09 2.85 AUG 10 1.91
JUN 14 7.42 AUG 07 1.99 19 1.68
JUL 27 5.74 DEC 05 2.11 SEP 17 1.06
AUG 24 3.78 FEB 04, 1992 3.48 OCT 28 .68
OCT 25 5.76 MAR 18 6.17 NOV 22 .79
NOV 16 5.30 MAY 13 4,39 DEC 06 2.05
DEC 14, 1989 4,12 20 4.07 MAR 08, 1994 8.44
FEB 05, 1990 6.87 JUN 30 2.98 11 9.01
28 5.53 AUG 12 1.95 APR 14 8.65
APR 17 8.57 SEP 29 1.32 MAY 13 4,85
JUN 26 4,80 OCT 29 1.50 JUL 05 5.05
JUL 10 3.73 DEC 04, 1992 2.53 AUG 16 2.04
AUG 08 3.50 JAN 29, 1993 5.76 22 2.30
Well TH7
Lat: 39°<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>