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GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
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T HIS  S UR VEY  M EET S  S TANDAR DS  AS  OUT LINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR VEY
 M ANUAL EM 1110-2-1003, DAT ED NOVEM BER  30, 2013 FOR  NAVIGAT ION AND DR EDGING S UPPOR T  S UR VEY S .
HOR IZ ON TAL R EFER ENCE - NAD 83, NEW  JER S EY  S TAT E PLANE, Z ONE 2900, U.S . FOOT.
VER T ICAL R EFER ENCE – M EAN LOW ER  LOW  W AT ER , W HICH IS  2.47' BELOW  N.A.V.D. 88.
GEOID 18 AND NOAA T IDAL EPOCH: 1983 – 2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND T EN T HS  AND R EFER  T O M EAN LOW ER  LOW  W AT ER .
T HE INFOR M AT ION DEPICT ED ON T HIS  M AP R EPR ES EN T  T HE R ES ULT S  OF 
S UR VEY S  M ADE ON T HE DAT ES  INDICAT ED
AND CAN ONLY  BE CONS IDER ED AS  INDICAT ING T HE GENER AL CONDIT ION S
EX IS T ING AT  T HAT  T IM E.

T HE POS IT ION S  OF T HE AIDS  T O NAVIGAT ION AR E PR OVIDED FOR  
INFOR M AT ION ONLY , AND S HOULD NOT  BE US ED FOR  NAVIGAT ION.
T HE LIM IT S  OF T HE FEDER AL CHANNEL DEPICT  T HE M OS T  CUR R EN T  CHANNEL
FR AM EW OR K  AVAILABLE W HICH CAN ALS O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K  OR  OR T HOPHOT OGR APHY  HAS  BEEN COM PILED FR OM
 A VAR IET Y  OF S OUR CES  AND DAT ES  AND IS  IN T ENDED T O POR T R AY  GENER AL 
CHAR ACT ER IS T ICS  OF T HE S HOR ELINE AND OT HER  FEAT UR ES .
 T EM POR AL CHANGES  M AY  HAVE OCCUR R ED S INCE T HIS  DATA S ET  W AS  COLLECT ED AND 
S OM E PAR T S  OF T HE DATA M AY  NO LONGER  BE AN ACCUR AT E R EPR ES EN TAT ION OF T HE
 S UR FACE CONDIT ION S .
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GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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THIS  S URVEY  MEETS  S TAN DARDS  AS  OUTL IN ED IN  CORPS  OF EN GIN EERS ’ HY DROGRAPHIC S URVEY
 MAN UAL EM1110-2-1003, DATED N OVEMBER 30, 2013 FOR N AVIGATIO N  AN D DREDGIN G S UPPORT S URVEY S .
HORIZ O N TAL REFEREN CE - N AD 83, N EW  JERS EY  S TATE PL AN E, Z O N E 2900, U.S . FO OT.
VERTICAL REFEREN CE – MEAN  L O W ER L O W  W ATER, W HICH IS  2.47' BEL O W  N .A.V.D. 88.
GEOID 18 AN D N OAA TIDAL EPOCH: 1983 – 2001 W ERE US ED. S OUN DIN GS  ARE EX PRES S ED IN  FEET
 AN D TEN THS  AN D REFER TO MEAN  L O W ER L O W  W ATER.
THE IN FORMATIO N  DEPICTED O N  THIS  MAP REPRES EN T THE RES ULTS  OF 
S URVEY S  MADE O N  THE DATES  IN DICATED
AN D CAN  O N L Y  BE CO N S IDERED AS  IN DICATIN G THE GEN ERAL CO N DITIO N S
EX IS TIN G AT THAT TIME.

THE PO S ITIO N S  OF THE AIDS  TO N AVIGATIO N  ARE PROVIDED FOR 
IN FORMATIO N  O N L Y, AN D S HOUL D N OT BE US ED FOR N AVIGATIO N .
THE L IMITS  OF THE FEDERAL CHAN N EL  DEPICT THE MO S T CURREN T CHAN N EL
FRAMEW ORK AVAIL ABL E W HICH CAN  AL S O  BE DO W N L O ADED HERE: 
http://na viga tion.usa ce.a rm y.m il/S urvey/Fra m ework
BAS E MAPPIN G L IN EW ORK OR ORTHOPHOTOGRAPHY  HAS  BEEN  COMPIL ED FROM
 A VARIETY  OF S OURCES  AN D DATES  AN D IS  IN TEN DED TO PORTRAY  GEN ERAL 
CHARACTERIS TICS  OF THE S HOREL IN E AN D OTHER FEATURES .
 TEMPORAL  CHAN GES  MAY  HAVE OCCURRED S IN CE THIS  DATA S ET W AS  CO L L ECTED AN D 
S OME PARTS  OF THE DATA MAY  N O L O N GER BE AN  ACCURATE REPRES EN TATIO N  OF THE
 S URFACE CO N DITIO N S .
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 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .

DI
SC
LA
IM
ER

Th
is 
da
ta 
is 
pro
vid
ed
 fo
r g
en
era
l in
for
ma
tio
n o
nly
.

 It 
is 
no
t in
ten
de
d f
or 
us
e a
s a
 na
vig
ati
on
 ai
d. 
NO
AA

 pu
bli
sh
es
 th
e o
ffic
ial
 na
vig
ati
on
 ch
art
s t
o b
e u
se
d i
n

 U
S w
ate
rs 
by
 m
ari
ne
rs.
 An
y n
av
iga
tio
na
l u
se
 of
 th
is

 da
ta 
by
 ot
he
rs 
tha
n t
he
 C
orp
s o
f E
ng
ine
ers
 co
ns
titu
tes

 m
isu
se
 of
 th
e d
ata
. A
t b
es
t, h
yd
rog
rap
hic
 su
rve
ys
 ar
e

 ac
cu
rat
e o
nly
 at
 th
e t
im
e t
he
y a
re 
me
as
ure
d a
nd
 on
ly 

wit
hin
 th
e t
ole
ran
ce
s o
f th
e s
urv
ey
 eq
uip
me
nt,
 co
mp
ute
rs,
 

pri
nte
rs,
 an
d o
the
r to
ols
 an
d e
qu
ipm
en
t u
se
d t
o p
rod
uc
e

 an
d p
rin
t th
em
. W
ind
, w
av
es
, c
urr
en
ts,
 an
d o
the
r m
ari
tim
e

 ef
fec
ts 
are
 co
ns
tan
tly
 ch
an
gin
g t
he
 to
po
gra
ph
y o
f th
e

 w
ate
rs 
of 
the
 U
nit
ed
 St
ate
s. 
Su
rve
y e
qu
ipm
en
t a
nd
 

co
mp
ute
r p
lot
tin
g s
oft
wa
re 
ha
ve
 in
he
ren
t in
ac
cu
rac
ies
, 

an
d p
rin
ter
s a
nd
 di
sp
lay
s c
an
 al
so
 cr
ea
te 
ina
cc
ura
cie
s.

Th
e m
ate
ria
ls 
are
 pr
ov
ide
d "
as
 is
." T
he
 go
ve
rnm
en
t 

ma
ke
s n
o r
ep
res
en
tat
ion
s o
r w
arr
an
tie
s

 ab
ou
t th
e q
ua
lity
or 
su
ita
bil
ity
 of
 th
e m
ate
ria
ls,
 

ex
pre
ss
ed
 or
 im
pli
ed
, in
clu
din
g

 bu
t n
ot 
lim
ite
d t
o a
ny
 im
pli
ed
 w
arr
an
tie
s o
f m
erc
ha
nta
bil
ity,

 fit
ne
ss
 fo
r a
 pa
rtic
ula
r p
urp
os
e, 
or 

no
n-i
nfr
ing
em
en
t. T
he
 go
ve
rnm
en
t 

ma
ke
s n
o w
arr
an
tie
s, 
gu
ara
nti
es
 or

 re
pre
se
nta
tio
ns
 as
 to
 th
e t
rut
h, 
ac
cu
rac
y, 

or 
co
mp
let
en
es
s o
f th
e d
ata
 pr
ov
ide
d.

Th
e g
ov
ern
me
nt 
dis
cla
im
s a
ny
 lia
bil
ity
 fo
r th
e u
se
 of
 th
is

 da
ta 
by
 ot
he
rs 
an
d t
he
 go
ve
rnm
en
t s
ha
ll n
ot 
be
 lia
ble
 fo
r

 an
y d
am
ag
es
 su
ffe
red
 as
 a 
res
ult
 of
 us
ing
, m
od
ify
ing
, 

co
ntr
ibu
tin
g, 
or 
dis
trib
uti
ng
 th
is 
inf
orm
ati
on
.

US Army Corps
of Engineers

Philadelphia District

IW -23

Legend
X
(

Green Buoy

X
(

R ed Buoy
!( S hoalest S ounding per Q uarter

Channel Framework
Centerline

6 - 52.12
5 - 6
4 - 5
3 - 4
2 - 3
1 - 2
-4.33 - 1

E. 
An
tho
ny

Su
rve
ye
d B
y:

Plo
tte
d B
y:

Ch
ief
, S
urv
ey
s S
ec
tio
n

Dr
aw
ing
 N
o:

Plo
t S
ca
le:

Ap
pro
ve
d:

Ch
ec
ke
d B
y:

U.
S. 
AR
MY
 C
OR
PS
 O
F E
NG
IN
EE
RS

PH
ILA
DE
LP
HI
A D
IST
RI
CT

MK
R 
#1
09
 to
 M
KR
 #1
10
 -- 
13
 N
OV
 23

MK
R 
#1
10
 to
 M
KR
 #1
15
 -- 
14
 N
OV
 23

MK
R 
#1
15
 to
 M
KR
 #1
16
 -- 
14
 N
OV
 23

MK
R 
#1
16
 to
 M
KR
 #1
25
 -- 
15
 N
OV
 23

MK
R 
#1
25
 to
 M
KR
 #1
29
 -- 
16
 N
OV
 23

MK
R 
#1
29
 to
 M
KR
 #1
30
C 
-- 1
3 M
AY
 24

MK
R 
#1
30
C 
to 
MK
R 
#1
45
 -- 
14
 M
AY
 24

MK
R 
#1
45
 to
 M
KR
 #1
47
 -- 
13
 SE
P 2
3

MK
R 
#1
47
 to
 M
KR
 #1
50
 -- 
12
 SE
P 2
3

MK
R 
#1
50
 to
 M
KR
 #1
65
 -- 
30
 AU
G 
23

MK
R 
#1
65
 to
 M
KR
 #1
74
 -- 
12
 SE
P 2
3

MK
R 
#1
74
 to
 M
KR
 #1
84
 -- 
11
 SE
P 2
3

MK
R 
#1
84
 to
 M
KR
 #1
99
 -- 
31
 AU
G 
23

MK
R 
#1
99
 to
 M
KR
 #2
04
 -- 
29
 AU
G 
23

MK
R 
#2
04
 to
 M
KR
 #2
09
 -- 
11
 JU
L 2
3

MK
R 
#2
09
 to
 M
KR
 #2
11
 -- 
12
 JU
L 2
3

MK
R 
#2
11
 to
 M
KR
 #2
22
 -- 
20
 M
AY
 24

MK
R 
#2
22
 to
 M
KR
 #2
31
 -- 
28
 AU
G 
23

MK
R 
#2
31
 to
 M
KR
 #2
46
 -- 
24
 AU
G 
23

MK
R 
#2
46
 to
 M
KR
 #2
50
A -
- 3
1 O
CT
 23



X
(

X
(

X
(

X
(

X
(

X
(

X
(

X
(

X
(

X
(

X
(

X
(

NJIW W
Buoy 184

NJIW W
Daybeacon 185

NJIW W
L ight 186

NJIW W
L ighted Buoy 189

NJIW W
Daybeacon 191

NJIW W
Buoy 193

NJIW W
Buoy 195

NJIW W
Buoy 197

NJIW W
Buoy 199

NJIW W
Daybeacon 201

NJIW W
Daybeacon 202

NJIW W
Daybeacon 187

1.63.0

1.31.95.0

4.8

1.94.3

5.75.9 6
.0

4.55.2

1.31.
51.71.92.0

4.7
4.84.9

4.9
5.1

5.56.0

1.12.12.52.93.4

3.53.63.7
3.94.
2

4.55.15.86.0

2.84.0 2.12.6

3.43.94.0
4.3

4.4

4.5

4.7

4.8

4.95.6

+2.8

3.94.04.5

1.12.12.73.74.1

4.24.4

4.5
4.7
4.85.2
5.3

5.4

5.9

0.71.31.82.5

0.0
0.30.6
1.3

2.1

3.3

4.5

5.3

+0.4+0.10.21.0

4.3

5.0

0.30.5
0.5
1.1

1.1

1.7

1.9

3.0

3.8

3.8

5.3

0.2

0.3

0.4
0.4
0.40.5

0.6

0.91.11.4
2.1

5.2
0.5
0.5

0.7

0.7

0.7

0.8
0.9
1.0
1.21.2

1.21.31.51.9

1.9
2.1

2.4

2.64
.4

1.01.0

2.44.3

+0.40.8

0.80.91.01.11.21.21.41.7

1.21.41.82.5

3.9

4.4

+1.0+0.4

0.8

0.9

1.01.1

2.8
0.30.60.70.91.11.5

+0.4

+0.10.10.3

1.2

3.5

+1.0+0.1

0.10.40.50.60.81.11.8

2.1
+0.8

0.10.3

1.6

2.14.6

5.3

+0.4

0.40.4

0.7

0.91.8

5.6

1.4

2.13.6

3.9

4.0

4.1

5.1

0.4

1.6
3.5

3.65.4

1.52.6

2.9

5.5

0.3

0.8

0.9

1.7

0.9

1.1

1.6

2.0

2.44.4

5.0

5.5

0.2

0.7

1.1

1.7

1.93.85.8

0.5
1.42.3

2.5 4.6
5.9

2.1
3.7

4.7

5.4

5.4

5.5

5.8

5.9

4.3

4.4

4.7

4.7

5.3

5.6
5.7

5.8

1.41.4

1.8

1.9

2.2

2.5

2.5

2.52.8
3.2

3.2
3.2

3.2

3.4

3.4

3.4
3.7

4.3

4.3

5.3

5.3

5.5

0.50
.8

0.8
0.8

0.8

0.91.0

1.2

1.3

1.3

1.4

1.5

1.5

1.6

1.6

1.6

1.9

2.0
2.3
3.4

3.5

3.9

5.9

0.3
0.40.5

0.5 0.70.7

0.8

0.8

0.9

0.9
1.0
1.1

1.2

1.4

1.4

1.6

1.7

1.9

2.1

2.2

2.3

2.6

2.9

3.0

3.1

3.2

3.4

4.5

4.7

5.9

5.9

0.1
0.3
0.4

0.6

0.6

0.7
0.7
0.7
0.8

1.4

1.5
1.6

1.7

1.7

1.9

2.0

2.2

2.4

2.8

4.2

5.4

0.60.7
0.7
0.9
1.1
1.3 2.1

2.42
.83
.33
.94
.2

0.3
1.0
1.21
.41
.7

3.7
4.4
4.75
.1

+0.20
.00
.40
.50.
7 1.1

1.5
1.9
2.3
2.8

4.85
.6

0.5
0.9 2.0

2.6
3.2
3.9
4.7

0.30
.60.
91.1

4.5
4.9
5.2
5.9
5.9

1.7
2.13
.0

5.0
4.3
4.4
4.5
5.1

3.54.3
4.7
4.8
4.9
4.9 5.0
5.0

5.2
5.3 5.

5

3.0
3.2

3.6

3.74.5
4.95.
1
5.2

5.2

5.3
5.35.6
5.7

2.53
.0

2.32.4
2.63.3

4.0

4.64.84.8
4.9

5.0
5.0

5.0

5.3

2.12.4
2.52.8

3.23.6
3.93.9
4.34

.6

1.61.6
1.71.9

2.1
2.22.6
3.03.64

.3

1.9

8.410.111.411.7
11.9
14.714.8
15.7

6.3

9.710.
210.4

10.7

10.7

11.3

12.5

12.5

13.1
13.2

13.5
13.6

13.7
13.8

14.0

14.0

14.8
8.411.2

11.9

12.112.2

12.4

12.6

12.9

12.913.2

13.313.5
13.513
.5

15.320
.9
23.0

23.223
.827.2

9.2

6.9

9.39.6

9.7

9.8

10.1

10.5
10.5

11.01
1.1

11.1

11.3

11.4

12.6

12.713.814.
6

14.6

14.9
15.9

16.917
.0

9.2

6.3
6.6

6.8

7.08.3

9.1

11.4

12.4 12.412.713.2 13.2

14.9
15.116.6

17.01
7.7

6.77.
0

7.413.4
14.615.416.317.417.7

18.0
18.219.6

6.0

6.16.7

7.310.7

12.118.721.6

6.59.71
5.821.2

23.8

24.1
25.4

25.826.
2

6.37.6

7.9

10.0

13.0

16.7

16.920.5

22.4
24.0

25.9
27.428.1

6.57.0
7.3

7.9

8.08.8
10.3

11.0

12.1

14.0

14.216.9
17.7

20.7
21.622.7

7.78.29.09.810.711.913.114.517.117.618.2

6.49.3

10.121.124.2

8.1

12.4

13.616.6

19.6
19.720.5

21.3

25.7

26.0

26.227.1
27.7

28.9

9.2

10.2

10.7

11.1

12.0

13.1
13.4

13.6

14.214.9

15.5

16.6

16.7

20.2

21.9
23.6

26.63
0.2
30.931.331.9

7.0

7.2

8.410.5

12.7
13.0

13.1 13.213.413.7

16.4
18.7

20.7
20.9
21.7

7.28.4

8.7

9.1
9.8

10.1

10.210.6

10.8

11.4

12.112.1 12.2

12.3

12.81
7.4

6.8

7.59.411.5

12.4
12.412.9

12.9 13.213.3

13.3

13.6

14.616.3
16.7
17.1

6.28.1

9.7

10.7

11.3

11.9

12.713
.5

13.8 13.914.314.4

14.5

14.514.8

15.7
16.216.9

17.1 6.3

9.9

11.5

12.0

12.8

13.813.8

13.9

13.914.614.8

15.7

6.9

8.1

9.2

11.7

13.8

13.915
.0

15.3

15.9
16.0

16.2

16.3

16.5

16.716.9 17.117.4

18.2
18.920.2

6.6

8.310.3

10.4

12.1

13.5

14.1

15.3

15.5

15.816.617.5

18.9

13.0

15.0

15.4

15.4
15.716.0

16.1
16.4

16.7
17.0

17.318.218.419.219.419.619.7

7.110.511.1

11.612.2

12.6

12.813.1
13.213.4

15.6

9.0

10.1

11.9

12.01
2.3
12.3

12.3
12.3

12.6

12.7

13.1

13.9

14.1

14.2 15.215.2

16.418.119.8

20.4
21.1 8.0

13.614.014.815.0

15.0

15.315.4

16.9

6.6

9.3

9.5

9.8

10.711.4

11.912.412.7

12.7

13.514.9

14.915.916.4

17.018.820.1
20.621.9

8.8
10.3

11.2

11.6

12.2

13.0

13.4

15.216.417.017.1

17.1

17.4

20.7

6.68.4

8.5

9.5

9.7

10.5

10.5

14.4
15.0

15.5

15.9
15.9
16.0

17.618.318.7
9.3

9.9

10.012.2

13.614.115.1

15.8
15.8

16.618.319.419.7

7.48.0
8.48.48.68.6

15.817.719.6
20.6

21.3
21.621.9

7.3

7.37.67.8

9.7
15.516.1

22.5
22.6

7.3
7.4

7.4
7.7

7.8

8.08.1

8.58.9

9.5

9.611.413.1

14.0

15.6

15.916.6

17.2

17.2

17.2
17.818.118.4

18.519.220.121.1
21.9

11.015.2

16.4

16.717.7

18.4

19.0

20.42
1.5

6.0

6.3

6.6

6.78.7

8.810.7

11.0

12.1

12.7

13.1

13.6

15.5

15.6

16.8

17.6
18.1

18.3

20.0

20.1

20.2
20.7
21.0

23.3

23.924.5

29.7

6.2

6.9

7.3

8.0

8.5
9.29.5

9.710.1

10.3

10.7

11.7

12.1

12.412.9

13.0

13.2
13.9

14.2

16.4

16.5

16.7

17.5
18.1

18.6

19.2

20.3

20.622.1

24.1
24.2

25.0

25.1

25.429.5

6.5
6.7

7.6

7.7

7.8

8.0

8.7

8.8

8.9

9.0

9.5

9.7

9.7

9.8

10.0

10.1

10.4

10.8

10.8

11.0

11.3

11.4

11.812.0

12.112.4

12.412.5

12.914.0

15.6

17.319
.5

20.8

20.9

21.4

21.6

23.0
23.3
23.7

25.5

25.82
6.827
.12
7.2

6.0

6.2
6.2

6.5

6.8

7.0

7.0

8.6

8.7
8.9

9.2

9.6

9.8

10.4

10.9

11.0

11.2

11.4

11.6

11.8

11.8

11.9

12.1

12.1

12.1

12.2

12.2

12.2 12.3

12.5

13.0
13.1

13.2

13.3

13.3

13.3

13.6

13.6

14.1

14.114.1

14.8

15.2

15.8

16.0

16.8

19.0

20.0
22.224.024.4

24.5
25.9
26.7
26.8

6.1

6.3

6.3

6.5

6.7

7.07.
0

7.2

7.6

7.6

7.8

7.8

7.8

7.9

8.1

8.5

8.9

9.6

9.7

10.6

10.8

10.8

11.3

11.4

12.1

12.2
12.3

12.5

12.5

12.6

12.9

13.1

13.2

13.7

13.8

14.1

14.1
14.2

14.2

14.3

14.4

14.5

14.7

14.915.0

15.0

15.1

15.1

15.2

15.7

15.8

15.9

16.3

17.8

19.8

20.8

21.7

23.6
24.5
24.5
25.3

25.9

26.9
27.0
27.0

8.0

8.5

9.0

9.4

9.811.0

11.3

11.3

11.9

13.0

13.5

14.3

14.3

14.4
14.4
14.6

14.7
14.8

14.814.9

14.9

14.9

15.1

15.2

15.3

15.3

15.4

15.7
15.8

15.9
15.9

16.3

16.5

17.0

17.5 17.7
17.7

18.1
18.2

20.7

22.22
4.5

25.3

25.5
26.3
27.0

6.2

8.29.
0

9.8

9.8

10.0

10.9

12.6

12.6

12.9

13.4

13.7
14.0

14.1

14.4

14.5

14.5

14.6

14.7

15.0

15.1

15.1

15.3

15.4

15.8
16.4

16.9
17.3

17.6

17.8

17.9

18.0

21.4

22.62
4.9

25.0

26.3
27.4

6.1

7.5

8.9

9.3

9.3

9.6

9.9

10.2

11.6

11.6

12.0

13.6

14.2

14.3

14.6

14.6

14.9

15.5

16.7

19.9

20.6
21.0

21.62
3.6
24.4
25.3

7.31
0.012
.7

13.6

15.1
15.3
15.5

16.1
16.2
17.7
19.1
20.1
21.2

8.71
0.61
2.213
.014.
3

14.41
4.9
15.015.1
15.2

16.0

17.1
17.1
17.5

6.2 10.2
11.1
11.5
11.81
2.3

12.3
13.2

13.6

14.11
5.8

7.1
8.5

9.310.2
10.4
11.31
1.71
1.9
12.1 13.01

3.81
5.416
.4
16.7
17.1

7.08
.4
9.0
9.5

9.6

11.2
11.6
12.1

12.2

12.4

13.814.414.8
15.6

9.29
.6
9.8
9.81
0.7 13.01

3.814
.515.
415.
7

6.3
6.8
7.68
.5

8.9

9.8
10.5
11.31
1.8

6.2
6.67
.38
.18
.89
.3

9.59.
8

10.3

10.912
.314.1

16.2

16.319
.8

21.1

23.4
24.8

25.92
6.8

6.16.6
7.37.
98
.89.1
9.7

11.6
24.33
0.4

6.66.9
7.47.
99.1

S ources: Esri, HER E, Garmin, Intermap,
increment P Corp., GEBCO, US GS , FAO,
NPS , NR CAN, GeoBase, IGN, Kadaster NL,
Ordnance S urvey, Esri J apan, M ETI, Esri
China (Hong Kong), (c) OpenS treetM ap
contributors, and the GIS  User Community

VICINITY MAP

³0 2 4 6 8 10
Miles

³

200 0 200 400 600
S cale in Feet

NE
W 

JE
RS

EY
 IN

TR
AC

OA
ST

AL
 W

AT
ER

WA
Y

MK
R 

#1
09

 to
 M

KR
 #2

51

EX
AM

IN
AT

IO
N
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 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
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THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
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http://navigation.usace.army.mil/S urvey/Framework
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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THIS  S UR V EY  M EETS  S TANDAR DS  AS  OUTLINED IN COR PS  OF ENGINEER S ’ HY DR OGR APHIC S UR V EY
 M ANUAL EM 1110-2-1003, DATED NOV EM BER  30, 2013 FOR  NAV IGATION AND DR EDGING S UPPOR T S UR V EY S .
HOR IZONTAL R EFER ENCE - NAD 83, NEW  JER S EY  S TATE PLANE, ZONE 2900, U.S . FOOT.
V ER TICAL R EFER ENCE –  M EAN LOW ER  LOW  W ATER , W HICH IS  2.47' BELOW  N.A.V .D. 88.
GEOID 18 AND NOAA TIDAL EPOCH: 1983 –  2001 W ER E US ED. S OUNDINGS  AR E EX PR ES S ED IN FEET
 AND TENTHS  AND R EFER  TO M EAN LOW ER  LOW  W ATER .
THE INFOR M ATION DEPICTED ON THIS  M AP R EPR ES ENT THE R ES ULTS  OF 
S UR V EY S  M ADE ON THE DATES  INDICATED
AND CAN ONLY  BE CONS IDER ED AS  INDICATING THE GENER AL CONDITIONS
EX IS TING AT THAT TIM E.

THE POS ITIONS  OF THE AIDS  TO NAV IGATION AR E PR OV IDED FOR  
INFOR M ATION ONLY , AND S HOULD NOT BE US ED FOR  NAV IGATION.
THE LIM ITS  OF THE FEDER AL CHANNEL DEPICT THE M OS T CUR R ENT CHANNEL
FR AM EW OR K AV AILABLE W HICH CAN AL S O BE DOW NLOADED HER E: 
http://navigation.usace.army.mil/S urvey/Framework
BAS E M APPING LINEW OR K OR  OR THOPHOTOGR APHY  HAS  BEEN COM PILED FR OM
 A V AR IETY  OF S OUR CES  AND DATES  AND IS  INTENDED TO POR TR AY  GENER AL 
CHAR ACTER IS TICS  OF THE S HOR ELINE AND OTHER  FEATUR ES .
 TEM POR AL CHANGES  M AY  HAV E OCCUR R ED S INCE THIS  DATA S ET W AS  COL LECTED AND 
S OM E PAR TS  OF THE DATA M AY  NO LONGER  BE AN ACCUR ATE R EPR ES ENTATION OF THE
 S UR FACE CONDITIONS .
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