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Vertical Datum

Vertical datum used in this report is the National Geodetic Vertical Datum of 1929-
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-a
geodetic datum derived from a general adjustment of the first-order level nets of the United {tates
and Canada, formerly called Sea Level Datum of 1929.

Conversion of National Geodetic Vertical Datum (NGV ) of 1929 to North American Verti~al
Datum (NAVD ) of 1966—bubtract 0.994 ft from the NGVD 1929 alue to obtam NA‘v'D 1‘“'88
This conversion value Uu}y app‘ies to the Naval Air Warfare Cen

and the immediate vicinity.

b <

Altitude : In this report “altitude” refers to distance above or below the National Geodetic Verti-
cal Datum of 1929 (NGVD of 1929). The altitude of a point with reference to the NGVD of 1929
is converted to an altitude based on the National Altitude Geodetic Datum of 1989 (NAGD of
1989) by subtracting 0.994 ft from the altitude based on the NGVD of 1929.

oforc ta t
gy s AWILINWALYD VWV L

Sea Level : In this report “sea level” refers to the National Geodetic Vertical Datum of 1929
NGVD 1929 is a geodetic datum derived from a general adjustment of first-order level nets of
both the United Sates and Canada, formerly called the Sea Level Datum of 1929.

Abbreviations Used In This Report

NAWC Naval Air Warfare Center
USGS U.S. Geological Survey
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WEST TRENTON, NEW JERSEY, 2000

By Pierre J. Lacombe

ABSTRACT

Water levels were measured in wells at the
decommissioned Naval Air Warfare Center in West
Trenton, N.J., during 2000. Water-level hydro-
graphs prepared from data collected at seven
vation wells on the base show chang
seasonal and daily climate conditions and bv the
pumping of contaminated water from recovery
wells. Stressed and unstressed potentiometric sur-
faces for 2000 are similar in shape to those during
1995-99, but are not as deep. The greatest differ-
ences between the potentiometric surfaces in 2000
and those in 1995-99 were caused by turning off
sump pumps in NAWC buildings when the base
was closed.

Water levels are measured in wells at the
Naval Air Warfare Center (NAWC) in West Tren-
ton, N.J., for the semi-annual water-level monitor-
ing program that is part of the long-term
management plan for NAWC overseen by the U.S.
Navy. Continuous water-level recorders have been
installed in seven wells on the base since 1997 to
monitor fluctuations in water levels over long and

chn 1t terms. T one-term water- l ey ;al daclinag npene
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d,lring summer and water-level rises occur during

winter, primarily because of increased and
decreased evapotranspiration. Short-term water-
level fluctuations are the result of precipitation and
the turning on and off the pumps in six wells that
are used to recover ground water contaminated
with trichloroethylene and other compounds.

Knowledge of the water-level fluctuation
facilitates the determination of the zone of influ-

ence caused by pumping the recovery wells. Water-
level data also can be used to determine the appro-
priate location and rate of pumping for the recov-
ery wells to optimize withdrawal of contaminated
ground water. To provide the necessary water-level

Aota tha ITQ Ranlacical Cuirvav in connaratian
uawa, ll.\/ AN N \JbUlUsl\.«al DUl VU] 1K \.«Uuyblull\]l
with the U.S. Navy conducted this study during

et =4

2000 to measure water levels in wells comp'eted in
the bedrock and overburden at NAWC.

Purpose and Scope

This report documents water-levei data on
and near the decommissioned NAWC during 2000.
Water-level data were measured at 15-minute inter-
vals with automatic data recorders placed in seven
wells. Instantaneous water-levels were measured in
as many as 100 wells on May 18 and Octoter 23,
2000. Water-level data are presented as maps and
sections that show the stressed and unstressed
potentiometric surfaces on those dates and as
changes in water levels between the two da‘es.
Water-level data also are shown in hydrographs.
Instantaneous water ievels in 2000, along with
water levels in 1995 and 1999, and water-level
changes, are listed in a table, and hydraulic gradi-
ents and the zone of influence of the recovery wells
are discussed.

Previous Investigations

Lacombe (2000) describes in detail th=
hydrogeologic framework at NAWC and in-ludes
many maps and sections. His report shows the
bldll(. pUlCﬂthITlell 1C buu&Cc‘: on ]Jecen‘lUCl ‘| , l 77_),
water-level drawdown during aquifer tests on wells
15BR, BRPI, and 5BR, and the stressed po*=ntio-
metric surface on August 25 to 27, 1997. Interna-

tional Technology Corporation (1994) cond icted a



remedial investigation of NAWC and produced
static potentiometric-surface maps from water lev-
els measured during July 15 to 21, 1992, and Sep-
tember 9, 1992, in wells completed in shallow
bedrock and water levels measured during Novem-

ber 4 to 5, 1993, in wells in shallow and deep bed-

rock

OV A,

The potentiometric-surface maps and sec-
tions prepared from water levels on December 4,
1993, and August 25 to 27, 1997, have been pre-
sented in reports by EA Engineering, Science, and
Technology Inc. (2000a and b). A report by the
U.S. Navy (Aug. 2000) includes potentiometric
surface maps and sections prepared from water lev-
els measured on May 18, 2000. Unpublished

natantinmatr rf m
puLwiauLncu 1C-suriace aps an‘ SSCI}OI“ prepare

from measurements made on F-brua.ry 1, 1999, an
August 9, 1999, and change in water-level maps
and sections from measurements made on August
12, 1999, and October 28, 2000, are on file at the
USGS office in West Trenton, N.J. EA Engineer-
ing, Science, and Technology, Inc. (1995) pub-
lished potentiometric-surface maps prepared from
data collected on March 9 and March 15, 1995, and
from data collected on December 4, 1995 (EA

Engineering, Science, and Technology Inc., 1996).

Description of Studv Areqa

The NAWC is a 65-acre former military base
in west-central New Jersey (fig. 1). The base was
decommissioned on October 15, 1998, and it has
been divided into three parceis. Each parcel has
been or, during 2000, was in the process of being
sold or transferred to private interests or other gov-
ernmental agencies. The former base is bordered
by the Mercer County Airport on the east, north,
and west and by Parkway Avenue on the south (fig.
2). Commercial and industrial firms occupy the
south side of Parkway Avenue. Freight train tracks
separate the eastern from the western part of the
base.

The base is in the Piedmont Physiographic
Province. Bedrock in the region consists of the
Lockatong Formation, which is predominantly
mudstone and shale, and the Stockton Formation,
which is predominantly sandstone. Lacombe
(2000) identified bedding units I.-13 to L-23 in the

Lockatong Formation and S-11 to S-15 in the
Stockton Formation on the basis of the mag'nitude
of natural gamma-ray signature. A fault with a
general strike of N 25° E crosses the southern part
of the base (fig. 2). The natural topography in the
area is characterized by low rolling hills; however,
much of the base has been leveled and terraced to

accommodate the NAWC and the airport runway.

A spring in the wooded area near the south-
west corner of NAWC flows nearly all year. The
spring forms the headwater of the west branch of
Gold Run. Sometime before 1940, the west branch
of Gold Run was diverted to the culvert con-
structed under the eastbound lanes of Parkway
Ave., and in the 1970’s, a second culvert was built
under the westbound lanes of Parkway Avenue.

The two culverts carry surface- and grounc-water
discharge to the main stem of Gold Run (fig. 2).

The Lockatong Formation, which un-erlies
the NAWC, is a fractured bedrock aquifer. The
static hydraulic gradient in the bedrock aquifer is

Do~ 13

southward toward the west branch of Goid Run,
but the static ground-water-flow direction is wesi-
ward toward the spring. The stressed hydraulic gra-
dient caused by pumping of the recovery wells is
anisotropic with a ratio of at least 4:1. The prefer-
ential flow direction in the bedrock aquifer is along
the strike and along the dip plain. Bedding partings
control much of the ground-water flow. In this
report, the location of the fault was modifi=d on
the east side of NAWC. The modified location of
the fault on the east side of the base is from 10 to
250 ft south of the location shown in Lacombe
(2000).
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DATA COLLECTION

Continuous digital water-level recorders
using floats or pressure transducers were installed
on seven wells—-BRP2, 12 BR, 33BR, 38BR, 40BR,
51BR, and 59BR (ﬁg 2)-to record water-level

PSR I~ S . SR, 1o Y87 s . 1. ...

fluctuations at 15- minute intervals. Water-level
hydrographs for the seven wells are shown in fi
ure 3. In this report, elevation refers to feet below
the land-surface datum, and altitude refers to feet
above the sea level datum (NGVD of 1928). The
continuous water-level data for each well are on

file at the USGS District office in West Trenton,

N.J.

Instantaneous water levels were measured in
as many as 100 welis from 8:00 am to 4:30 pm on
May 18 and October 23, 2000. It had

.
not
NAWC during the 3 days prior to those d

May 18, the six wells used to recover contammated
ground water had been in continuous operation for
at least 3 days. On October 23, those six wells had
not been pumped for at least 3 days.

All water levels were measured with an elec-
tric or steel tape with a repeatability of 0.01 ft.
Water-level data are presented in table 1. Well loca-
tions and well numbers at Sites 1 and 3 are shown
lll uguxc A

GROUND-WATER LEVELS

This section includes ground water-level
hydrographs, and maps and sections showing the
stressed, static, and changes in water levels. Con-
tinuous water levels were collected with data
recorders during 2000. Stressed water levels were
measured while the pumps had been operating con-
tinuously for at ieast 3 days. Static water levels
were measured when the pumps were turned off for
more than 3 days. Changes in water levels were
calculated by subtracting the stressed water levels
measured on May 18, 2000, from the static water
levels measured on October 23, 2000. The tech-
nique used to contour water levels is significantly
different from the typically used “map view” tech-
nique of contouring. Lacombe (2000) explains in
detail how water levels are first contoured in sec-
tion and map view and then the contours are tenta-
tively modified until the configuration of the

potentiometric surface is true in both map view and
section view. Lacombe (2000) explains the appar-
ent discrepancies of the method. Offset water-level
contours appear incorrect but reflect the location of
the contour when projected to the plane of th= map
or section.

Continuous water-level data were collected
to determine the zone of influence created by
pumping recovery wells at NAWC. The specific
wells included in the continuous water-level net-
work vary each year to better monitor and interpret
the changes in water levels caused by seasonal fac-
tors such as rates of evapotranspiration, and by

£all o
rainfall and pumpage from the recovery wells.

Water-level hvdrographs for wells BRP3,
12BR, 33BR, 38BR, 40BR, 51BR, and 59BP (fig.
3) show long-term seasonal water-level changes. In
addition, the hydrographs show short-term water-
level changes induced by precipitation or pump-
age. Short-term peak water levels occurred d"iring
a week of heavy rainfail in early August. Lo~g-
term seasonal high water levels in February and
March are the result of snowmelt and a low rate of

4 v tinn C
evapotranspiration. Seasonal low water levels in
Tuly,

of evapntrans-

13w AVl VUL & R2igEs 2 rate Lvap nial

piratio pled with limited rainfall during early
June to mld-July These seasonal high and lcw
water levels are best observed in the hydrographs
for wells BRP3 and 51BR (figs. 3a and 3f) vhen
compared with the precipitation data from Wash-
ington Crossing State Park (fig. 3h). The sea<onal
high and low water levels are less easily obs=rved
on the other water-level hydrographs. Water-level
changes from the seasonal high to seasonal 1ow

ranged from 3 to 6 ft in 2000.

Short-term water-level changes that are the
result of rainy and dry periods (fig. 3h) are difficult
to separate from short-term water-level changes
that are the result of turning the pumps for th=
recovery wells off and on (fig. 3h). Few rainy days
occurred in February, March, and October, (f'g. 3h)
although most of the hydrographs show many rises
and falls in water levels. Many of the rises and falls
are the result of turning off and on the pump- as

—_— L 1. __.‘ cerenlncmsend smnnisntasnnn
part ot pianm ed or uuplauucd maintenance of the
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water treatment facility. During early May and late
October, the pumps were turned off for about 1 and
3 weeks, respectively. At these times, the peaks of
the hydrographs are flat-topped or square-topped,
reflecting static unstressed water levels. Other flat-
topped peaks on the hydrographs are the resuit of
ahuuiﬁg off the pumps and .eavmg them off for
more than one-half day. During early May and late
October when the pumps were turned off, the water
levels rose about 2 ft in well BRP3, 0.5 ft in well
12BR, 1.5 ftin well 33BR, 4.5 ft in well 38BR, 1.5
ft in well 40BR, 0.5 ft in well 51BR, and 1.5 ft in
well S9BR. This rise is a constant for each well
when the pumps are turned off. Therefore, rises
that are much greater or much less than this value
probably are the resuit of precipitation. In wells
BRP3, 12BR, 33BR, 38BR, and 59BR, many of
the 1to3

rainfall. In well 40BR, many of the 3 to 6 ft rises in
water levels are the result of rainfall.

mono ratan 1o

£e
{0 O 1i 1ises lll WAicer 1

els are the result of

Stressed Potentiometric Surface,
May 18. 2000

Water-level altitudes were measured on May
18, 2000, in 95 wells while pumps in the six recov-

ragnltino watar_laval
ouluus Wﬂl\'l l\,V\'l

the stressed potentiometric

surface and to determ ne the extent of the cone of

depression created by pumping the six wells at Site
1 and Site 3.

The six recovery wells along with the pump-
ing rate for each well on May 18, 2000, are 15BR
at 15.0 gal/min, 20BR at 8.5 gal/min, 41BR at
10.0 gal/min, 45BR at 5.1 gal/min, 48BR at
13.5 gal/min, and 22BR at 4.4 gal/min.

The water-level data were nlotted on maps
and sections, and contours were drawn (figs. 4- 6).
Stressed water-level altitudes in the bedrock wells
ranged from a maximum of 160.29 ft in well 18BR
at the north side of NAWC to six local minimums,
one for each pumping well. Pumping well 48BR
had the lowest water-level altitude, 103.20 ft (table
1). North of the fault line at land surface, an elon-
gated inclined cone of depression extends almost
the length of the study area. The term “inclined

*ig doerived Frr\m tha canlagis
IO ULllvVUeul 11VUILLE LIV stluslb

which is a fold in which the
e

rane nf denregcinn’
LULIC UL UL piItosivl

“inclined fold,”

12

axial surface is inclined from the vertical an1in
which one limb of the fold may be steeper tl'an the
other (Hobbs and others, 1976). In this repo-t, the
cone is defined by the 142-ft contour line or the
north side and by the fault plain on the soutl side
(fig. 4). Locai cones of depression within th= elon-

antad tomnalinad Annn NemrAcoiMm aTa AoIIOA

gdlCU HICIHIICU CULIC Uf UCpleblUll alrc Lauacd U)’
pumping wells 15BR, 48BR, and 41BR, the three
most heavily pumped wells. The minimum water-
level altitudes at land surface in the elongated cone
of depression were about 136 at Site 1 and 140 ft at
Site 3. The hydraulic gradient north of the elon-
gated cone of depression is from north-northwest
to south-southeast. The direction of preferential
ground-water flow was reported by Lacomte
(2000) to be nearly along the strike toward the
southwest and along the dip plain.

North of the fault at the depth of 100 ft below
land surface (fig. 5), the elongated cone of depres-
sion is north of its position at land surface, there-
fore, the inclined attitude of the cone of depression.
This attitude is caused by the regional dip of the
bedding partings. Again, the low water levels in the
deepest part of the cone at this altitude were caused
by withdrawals from wells 15BR, 48BR, an-
41BR.

and sections fo r May 18, 2000, are similar to
stressed potentiometric-surface maps and sections
for August 9, 1999 (EA Engineering, Science, and
Technology, 2000a). During summer 1999, a major
drought occurred in the region; as a result, water
levels were much lower in summer 1999 than in
summer 2000. Water levels were measured in the
same 48 bedrock wells on both dates (table 1). The
water-level rise in 45 wells ranged from 0.2% to

n2 Ao 1 . nci1 n,.,-l
7 vo ll,, dllu UIC UCCIHIC Ill lWU WCllb wads U.> 1 diia

0.27 ft. The declines occurred in well 36BR, which
was pumped continuously, and in well 28BJ?,
which is adjacent to well 22BR. A pump initially
was turned on in well 22BR on March 2, 20N0, and
used continuously thereafter.

The following descriptions highlight the
changes in each map and section between th=
stressed potentiometric surface of August 9, 1999,

and that of May 18,2000. T he stressed potemlo-
metric surface at land surface and 100 ft below
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Figure 4. The stressed potentiometric surface at an altitude of + 150 feet (approximately land surface),
May 18, 2000, Naval Air Warfare Center, West Trenton, N.J.
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Figure 5. The stressed potentiometric surface at an altitude of + 50 feet (approximately 100 feet below land
surface), May 18, 2000, Naval Air Warfare Center, West Trenton, N_J.
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land surface for 2000 (figs. 4 and 5) is similar to
that for 1999 (EA Engineering, Science, and Tech-
nology, 2000a, figs. B-1 and B-2). The inclined
cones of depression are in the same location, but
they are deeper in 1999 than in 2000. Changes in
the hydraulic gradients between two wells are best
observed in the section views (fig. 6a-j). The smalii
water-ievel mound near welis 4BR and 23BR prob-
ably was caused by a fire hydrant that had been

leaking near these wells for about 1 year (fig. 6f).
The potentiometric-contour lines with a “V” shape
around the upper reaches of Gold Run (figs. 6e-j)
are similar in the 2000 and the 1999 maps. The
long contour lines that are parallel to the strike of
the bedrock are similar. The contour lines that are
between the Site 3 area and building 22 are oblique

to the strike of the bedrock.

The stressed potentiometric surface drawn
for section A-A’ (fig. 6a) (wells 11BR and SOBR)
shows a hydraulic gradient of about 1 ft in 2000
and about 3.5 ft in 1999. A water-level recorder
placed on wells 11BR and 50BR during 1999
shows a 0.1- and 1-ft fluctuation, respectively,
when the recovery pumps are turned on and off
(Lacombe, 1999). On the basis of this water-level
data, well SOBR is clearly within the zone of influ-
ence of well 48BR; however, the influence of
pumping from well 48BR is minimal on the water
lCVCl Hl WCIl 11BR. l l'lC bl]"CbbCU pUlCIlllUlIlt:lﬂL
surface for section B-B’ (fig 6b) (wells 2BR,
12BR, and 51BR) shows a hydraulic gradient of
about 1.5 ft in 2000 similar to that in 1999, A
water-level recorder placed on well 51BR during
1999 shows less than a 0.5-ft fluctuation when the
pump in well 48 BR is turned off and on (Lacombe,
1999).

The stressed potentiometric surface for sec-
tion C-C’ (fig. 6¢) was not directly compared with
that in 1999 because water levels were not mea-
sured in pumping well 48BR in 1999 and well
54BR had not been installed in 1999. The stressed
potentiometric surface for section D-D’ (fig. 6d)
shows a gradient of about 0.5 ft between well
43BR and 44BR in 2000 that is similar to the gradi-
ent shown in 1999. The potentiometric surface in
section E-E’ (fig. 6e) shows a hydraulic gradient of
about 5 ft between well 16BR and 41BR in 2000,
which is similar to the gradient in 1999. Virtually

no gradient was present between wells 39BR and
42 BR in 2000, but the gradient was nearly 4.5 ftin
1999. 1t is unclear why the high gradient was
present during the drought in 1999 but not in 2000.
The potentiometric surface along section F-F’ (fig.
6f) in 2000 is similar for the most part to th< sur-
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face shown in 1999. A major change ook place
around well 22BR. The puinp illluall_y was tuined
on in this recovery well on March 2, 2000, and it
has been operating continuously since this date.
Withdrawals have created a small cone of depres-
sion in the water-bearing fractures within the
Stockton Formation south of the fault and I'ave
lowered the water level in well 28BR. The gradient
between well BRP1 and 38BR was 10 ft in 2000
but was slightly lower, 7 ft, in 1999. The gradient
between wells 30BR and 38BR was about 5 ft in

1NN

2000 and sugnuy iower, about 2.5 ft, in 1979. It is
unclear why the gradient was steeper in 2070 thar
it was during the drought in 1999. The potentio-
metric surface along section G-G’ (fig. 6g) shows a
downward hydraulic gradient between wel = 8BR
and 29BR of about 2 ft in 2000 that is similar to the
gradient in 1999. The section also shows an
upward gradient between wells 24BR and 7BR, but
it was only 0.2 ft in 2000 and about 1.5 ft in 1999.
It is unclear why the gradient was greater i1 1999
than in 2000. The potentlometnc surface in section
H-H’ (Ilg on) shows that the inciined cone of
depression follows the bedding planes similar to
that shown in section F-F’. The inclined contouring
pattern is used when delineating the water levels
and cones of depression in each of the sect'ons at
NAWC. Small changes in pumping rates can create
large changes in water levels in pumped wells.
Because wells 20BR, 15BR, 36BR, and 45BR
were pumped, it is difficult to assess changes in the
hydraulic gradients between wells in this section.

!

T T

The potentiometric surface in section i-1
(fig. 6i) shows a downward hydraulic grad‘=nt of
about 2 ft from well 33BR to 40BR in 200". In
1999, during the drought, the gradient between
these two wells was upward at about 0.5 ft. The
potentiometric surface for section J-J* (fig. 6j)
shows an upward hydraulic gradient in the bedrock
of about 0.5 ft between wells 58BR and 59BR,
indicating potential discharge of ground water to

the spring and swamp southwest of NAWC.
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Static Poientiometric Surface,
October 23, 2000

Water-level altitudes were measured on
October 23, 2000, after the pumps in the six recov-
ery wells had been turned off for 3 days. The pur-
pose of collecting these data was to map the static
potentiometric surface near Sites 1 and 3 using
water levels in all of the wells at NAWC.

The water-level data were plotted in maps
and sections and contoured (fig. 7 io 9). Static
water-level altitudes on this date in the wells com-
pleted in bedrock ranged from 161.42 ft in well
18BR on the north side of NAWC to 137.43 ft in
well 37BR on the south side of NAWC (table 1).

The static potentiometric-surface maps and
sections for October 23, 2000, are similar to the
static potentiometric-surface maps and sections for
December 4, 1995 (Lacombe, 2000, p. 43-53),
which was the last time static water levels were
measured at NAWC. Water levels were measured
on both dates in the same 34 bedrock wells. Water
levels declined in 32 bedrock wells and rose in 2
wells (table 1). The increase in water levels in the
two wells most likely is the result of measurement
error. The location of the fault along sections A, B,
and C has been modified, and now the fault is
south of the location shown in December 1995.
The modification resulted in a change in the shape
of the potentiometric-surface contour lines at Site
3. Twenty-one bedrock wells (wells 39BR to
59BR) and four shallow wells (11-mw-1 to 35-mw-
2) have been installed since 1995; the additional
data were used to refine the location of potentio-
metric-surface contours in many areas. In addition,
since the formal closure of NAWC in 1998, sump
pumps in the basements of many buildings have
been turned off. As a result, water levels have risen
near these sump pumps. In summation, many smail
changes were made to the shapes of the potentio-
metric surfaces from 1995 maps and sections to the
2000 maps and sections. As a result, it is difficult
to compare the water-levei data for the two dates.

The static potentiometric surface at land sur-
face (fig. 7) shows the area north of Site 3 has the
highest hvdmuhc head. The area with the lowest

hydrauhc head is the west branch of Gold Run. The

21

contour lines are in a “V” shape around the upper
reaches of Gold Run, and the long contour lines are
nearly parallel to the strike of the bedrock. The
contour lines near Site 3 are more oblique to the
strike of the bedrock than those at Site 1.

The static potentiometric-surface contours at

100 ft below land surface (fig. 8) are similar in
shape to the contours for land surface. In Decem-
ber 1995, (Lacombe, 2000, fig. 29) the potentio-
metric surface near wells 39BR and 42BR were
drawn such that static water levels appear much
lower in December 1995 than in October 2000.
This appearance is a result of a paucity of data in
this area during 1995. A sump pump located near

the southeastern part of Building 21 was active in

1995 and most likely caused ground-water levels in
the area to decline. The sump pump was turned off
about the same time that NAWC was decommis-
sioned. As a result, ground-water levels near the
sump pump rose, and the static potentiometric sur-
face for October 2000 is more realistic in this area
than the static surface shown for December 1995.

The static potentiometric surface for section
A-A’ (fig. 9a) shows a southward hydraulic gradi-
ent of less than 1 ft between wells 11BR and 50BR.

The hydraulic gradient in section B-B’ (fig. 9b) is
from well 12BR downward toward well 51BR. The
hydraulic gradient between wells 2BR and 51BR is
0.04 ft, and that gradient may be insignificant. The
general gradient is downward and southward. The
static potentiometric surface for section C-C* (fig.
9¢) shows the hydraulic gradient between wells
14BR and 48BR, and between 48BR and 54BR is
about 3 and 5.5 ft, respectively. The water-level
altitude in well 54BR, is 139.96 ft. This water level
is 5 to 6 ft lower than water levels in all the wells
that are around it. The reason for the high gradient
around this well is unclear. The hydraulic gradient
between wells 53BR and 49BR on section D-D’
(fig. 9d) is upward and eastward. Because wells
43BR and 44BR have such a low hydraulic con-
ductivity, the 2000 water levels probably are not
stabilized. The hydraulic gradient at Site 3 (sec-
tions A, B, C, and D) is downward near well 12BR
and southwesterly in other areas.

E-E’ (fig. 9¢) shows a downward hydraulic gradi-
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ent of about 0.1 ft between wells 16BR and 41BR
and an upward hydraulic gradient of about 0.1 ft
between wells 42BR and 39BR. The 143-ft contour
line is drawn to encompass wells 42BR and 39BR
because of the upward hydraulic gradient between
the wells. The potentiometric surface along section
F-F’ (fig. 9f) indicates that the general hydraulic
gradient is downward and southward. The upward
hydraulic gradient from well 52BR to wells 28BR
and 22BR (fig. 9f) probably is impeded by the fault
that acts as a confining unit. The 142-contour line,
however, is drawn to show an lmward hvd_ra_uhc
gradient much like that shown in sections E-E’,
G-G’, and H-H’. The water-level altitude in well
46BR is -8.53 ft. This well has an exceptionally
slow recovery rate, and the anomalously low water
level reflects the slow recovery after pumping for
water-quality sampling in March 2000. The poten-
tiometric surface for section G-G’ (fig. 9g) shows a
downward hydraulic gradient from well 8BR to
well 29BR and well 7BR to well 24BR. In addi-
tion, the potentiometric-surface sections show an
updip hv(_lragllg gradient from well S6BR toward
wells 7BR and 24BR. Thus, the contour lines are
drawn to show that ground water discharges
upward toward the west branch of Gold Run. The
potentiometric surface for section H-H’ (fig. 9h)
shows a downward hydraulic gradient of about

1.5 ft between wells 25BR and 15BR and an
upward hydraulic gradient of about 1.5 ft between
wells 26BR and 5BR near the west branch of Gold
Run. Thus, the section shows potential discharge of
ground water to Gold Run. In addition, the updip
hydraulic gradient of about 1.5 ft between wells
36BR and 15BR supports the interpretation that
ground water discharges to Gold Run. The potenti-
ometric surface section I-I" (fig. 91) shows a down-
ward hydraulic gradient from well 33BR to well
40BR, but the contour lines are drawn to show an
upward hydraulic gradient toward Gold Run. The
potentiometric surface in section J-J* (fig. 9))
shows an upward hydraulic gradient of about 0.5 ft.
from well 58BR to well 59BR. The contour lines

are drawn to show potential ground-water dis-
rhnroe to Gold Run,
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Chanae in Water Levels, May 18 to
Oc r 23. 2000

The changes in water levels from May 18,
2000, when the six recovery wells were operating,
to October 23, 2000, when the recovery wells were
not operating, were calculated to determine the

evtant nf tha zane af inflnence canced hv mimning
WwALWIIL VI Ui LV Vi LI AU v W lAUIOR S UJ F“llll}lllb

the recovery wells. The changes in water levels
were plotted on maps and sections and contoured
(figs. 10-12). Water levels were measured on both
dates in 60 bedrock wells; water levels rose in 46
wells, fell in 13 wells, and remained constant in 1
well (table 1). The greatest rises in water levels in
the bedrock wells typically occurred in the pumped
wells, and in these wells, water-level changes
ranged from 3.11 to 41.98 ft. Wells 16BR, 25BR,
30BR, 38BR, 49BR, and 53 BR were not pumped.

Watar_loval increacac in thace welle ranoed fram
vy arCi—1ICVE MICTTASTS 1Tl ulitot WL rarigil Uil

3.81 to 9.64 ft. These wells are close to, and are
greatly affected by, nearby pumped wells. Water
levels declined or remained the same in all bedrock
wells south of the fault except in pumped well
22BR and nearby well 28BR. Water levels declined
more than 1.0 ft in wells 10BR and 14BR, which
are open to the in bedrock north of the fault but are
far from the recovery wells. Water levels in well

40b K, which has a iow nyurauuc LUI'](JULI]Vlly, did
not respond quickly to changes in climate and

nimning Tha declinec in three hp{lrnr\l{ \na"c at
yuluplué 1n€ GEeCHNESs 1N et 2eal

Site 1 and Site 3 ranged from 0.04 to 0.27 ft. These
wells have low hydraulic conductivities, and the
water levels are known to respond slowly to recov-

ery.

The change-in-water-level maps for Sites 1
and 3 are shown in figures 10 and 11. Water levels
rose in the area inside of the O-ft contour line. The
areas with the greatest rise are associated with
pumping of wells 15BR, BRP1, 41BR at Site 1 and
48BR southwest of Site 3. The change-in-water-
level sections A-A’ to D-D’ (figs. 12a-d) at and
near Site 3 show the rise in water levels was con-
fined to layer L-15 to L.-20. The rise in water levels
in wells 43BR and 44BR, Section D-D’, was a
result of the slow recovery after the collection of
water samples from the two wells and not the result
of turning off the pumps. The changes in water
levels at Site 1 in section E-E’ to J-J" (figs. 12e-j) .
show the rise in water levels was confined to layers
L-15to L-21.
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Figure 12b. Section B-B'showing change in water levels from May 18 to October 23, 2000,
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SUMMARY

The U.S. Geological Survey in cooperation
with the U.S. Navy conducted this study in 2000 to
measure water levels in wells at the Naval Air War-
fare Center (NAWC) in West Trenton, New Jersey.
Ground water at the 65-acre decommissioned mili-
tary base has been contaminated with trichloroeth-
ylene and other compounds. Water-level data and

potentiometric-surface maps and sections are use-
contaminated

ground-water withdrawal scheme.

Water levels were measured continuously for
most of 2000 in seven wells at the NAWC. In addi-
tion, water levels were measured instantaneously
in as many as 100 wells on May 18, 2000, and
October 23, 2000. Hydrographs for the seven welis
show iong-term seasonal fluctuations in water iev-
els that are caused by increases and decreases in
evapotranspiration. The hydrographs also show
short-term changes in water levels that are the
result of rainfall and the use of pumps in recovery
wells.

Water levels measured on May 18, 2000,
show the stressed potentiometric surface while six
wells were pumped at a combined rate of about 56
galions per minute. Maps and sections show an
elongated inclined cone of depression is centered
on the pumped wells at Sites 1 and 3. The anisot-
ropy of the elongated inclined cone of depression is
more than 4:1. A small cone of depression has

formed around well 28 BR south of the fault.

Water levels also were measured on October
23, 2000, while all well pumps were off to show
the static potentiometric surface. Maps and sec-
tions show a regional hydraulic gradient from the
upland area northwest of Site 3 toward the west
branch of Gold Run. Previous static potentiometric
surfaces were affected by many sump pumps that
operated in the basement of the buildings at
NAWC.

37

Change-in-water-level maps and sections
show the difference in water levels from measure-
ments made on May 18 and October 23, 200". The
area with change-in-water-levels greater than 1 ft
forms an elongated inclined feature that extends
from east of Site 3 to west of Site 1.
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